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CBDEMICAL mMPQUNDS 



The invention concerns certain novel quinoline derivatives, or pharmaceutically- 
acceptable salts thereof, which possess anti-tumour activity and are accordingly useful in 
5 methods of treatment of the human or animal body. The invention also concerns processes for 
the manufacture of said quinoline derivatives, pharmaceutical compositions containing them 
and their use in therapeutic methods, for example in the manufacture of medicaments for use 
in the prevention or treatment of solid tumour disease in a warm-blooded animal such as man. 
Many of the current treatment regimes for cell proliferation diseases such as psoriasis 
10 and cancer utilise compounds which inhibit DNA synthesis. Such compounds are toxic to 
cells generally but their toxic effect on rapidly dividing cells such as tumour cells can be 
beneficial. Alternative approaches to anti-tumour agents which act by mechanisms other than 
the inhibition of DNA synthesis have the potential to display enhanced selectivity of action. 
In recent years it has been discovered that a cell may become cancerous by virtue of 
15 the transformation of a portion of its DNA into an oncogene i.e. a gene which, on activation, 
leads to the formation of malignant tumour cells (Bradshaw, Mutagenesis, 1986, 1 91). 
Oncogenes give rise to the production of peptides which are receptors for growth factors. 
Activation of the growth factor receptor complex subsequentiy leads to an increase in cell, 
proliferation. Oncogenes often encode abnormal versions of signal pathway components, 
20 such as receptor tyrosine kinases, serme-threonine kinases, or downstream signaling 
molecules such as me ras genes. The ras genes code for closely related small guanine 
nucleotide binding proteins which hydrolyse bound guanosine triphosphate (GTP) to 
guanosine diphosphate (GDP). Ras proteins are active in promoting cell growth and 
transformation when they are bound to GIP and inactive when they are bound to GDP. 
25 Transforming mutants of p21ras are defective in their GTPase activity and hence remain in the 
active GTP bound state. The ras oncogene is known to play an integral role in certain cancers 
and has been found to contribute to the formation of over 20% of all cases of human cancer. 

When activated by ligand such as a growth factor, cell surface receptors which are 
coupled to the mitogenic response can initiate a chain of reactions which leads to the 
30 activation of guanine nucleotide exchange activity on ras proteins. When ras protein is in its 
active GTP-bound state, a number of other proteins interact directly with ras at the plasma 
membrane resulting in signal transmission through several distinct pathways. The best 
characterised effector protein is the product of the raf proto-oncogene. The interaction of raf 
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£Ld 1IAK —tea and a— *s in the ntidens, where i, can phosphorate and 

10 TJ^enaentraf-M^-MAPK cascade!* one ofdreltey signaling papaya 

^ginehangeaingenee^ionandceUfate. "-^-^TT . 
«J for norma, cell proliferate and consdtodve acdvadon of mis padtwa, ,a uffl.en, 

15 ^nnginraf.MEKandMAPKacd^tyandeen.ransfonBadon. Inhibition of MEK activity 
^eL — raf.adomin*, , negative ME^n^tantot the ae^tive inhtb^ 
PD098059 has been shown to block the gtowdt and morphological transformation of 

» soecific serine teonine or tyrosine teaidnes. ActiveX raf and odier kinases phosphorylate 
^.Phosphoryiadonand— n^B^^T^and^andE^onT^ 
la Y185 by the dnal specific MEKa. Whilst MEK can be activated by a number of protein 
kinases, and acdve MAPKs phosphorylate and acdvate a number of snbatia.prote.na 

25 includmgtianscdpdonfactors and other protein kinases, MEKs appearspecn,c and*. 
^ ofMAPKaandconldaaaaaf^poin.forcross.aacadere^ti™ .» - 

MEK2 isoforms show nnnsnal specificity and also contain a 

members These differences between MEK and otberprotein kinases, togemer wtft the 
agents for use in proliferative disease. 
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classes of non-receptor tyrosine kinases are known including the Src family such as the Src, 
Lyn and Yes tyrosine kinases, the Abl family such as Abl and Arg and the Jak family such as 
JaklandTyk2. 

It is known that the Src family of non-receptor tyrosine kinases are highly regulated in 
5 .normal cells and in the absence of extracellular stimuli are maintained in an inactive 
conformation. However, some Src family members, for example c-Src tyrosine kinase, are 
frequently significantly activated (when compared to normal cell levels) in common human 
cancers such as gastrointestinal cancer, for example colon, rectal and stomach cancer 
(Cartwright et al, Proc. Natl. Acad Sci. USA. 1990, 87, 558-562 and Mao et al. 9 Oncogene , 
10 1997, 15, 3083-3090), and breast cancer (Muthuswamyef al 7 Oncogene, 1995, 11, 1801- 
1810). The Src family of non-receptor tyrosine kinases has also been located in other 
common human cancers such as non-small cell lung cancers (NSCLCs) including 
adenocarcinomas and squamous cell cancer of the lung (Mazurenko et at* European Journal 
of Cancer, 1992, 28, 372-7), bladder cancer (Fanning et al, Cancer Research . 1992, 52, 1457- 
15 62), oesophageal cancer (Jankowski et al y Gut. 1992, 33, 1033-8), cancer of the prostate, 
. ovarian cancer (Wiener et al, Clin. Cancer Research , 1999, 5, 2164-70) and pancreatic cancer 
(Lutz et al, Biochem. andBio.phy s- ft^s Comm 1998- 243, 503-8). As further human 
tumour tissues are tested for the Src family of non-receptor tyrosine kinases it is expected that 
its widespread prevalence will be established* 
20 It is further known that the predominant role of c-Src nonreceptor tyrosine kinase is to 

regulate the assembly of focal adhesion complexes through interaction with a number of* 
cytoplasmic proteins including, for example, focal adhesion kinase and paxillin. In addition 
c-Src is coupled to signalling pathways that regulate the actin cytoskeleton which facilitates 
cell motility. likewise, important roles are played by the c-Src, c-Yes and c-Fyn non-receptor 
25 tyrosine kinases in integrin mediated signalling and in disrupting cadherin-dependent cell-cell 
junctions (Owens et al, Molecular Biology of the Cell, 2000, 11, 51-64 and Klinghoffer et al, 
EMBO Journal. 1999, 18, 2459-2471). Cellular motility is necessarily required for a localised 
tumour to progress through the stages of dissemination into the blood stream, invasion of 
other tissues and initiation of metastatic tumour growth. For example, colon tumour 
30 progression from localised to disseminated, invasive metastatic disease has been correlated 
with c-Src non-receptor tyrosine kinase activity (Brunton et al. 9 Oncogene, 1997, 14, 283-293, 
Fincham et aZ., EMBO J. 1998, 17, 81-92 and Verbeek et al., Exp. CeU Research, 1999, 248 , 
531-537). 
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i j u fvalue as a selective inhibitor of the motility of tumour cell, and as a 
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^atmpnt of solid tumour disease. 
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provide an anti-tumour enecx vy way 

to the invasiveness and migratory ability of metastasismg rum 

He of the nresent invention provide an. anti-tumour effect by 
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less potent inhibitory activity against other tyrosine kinase enzymes such as the receptor 
tyrosine kinases, for example EGF receptor tyrosine kinase and/or VEGF receptor tyrosine 
kinase. 

It is stated in International Patent Application WO 98/43960 that a range of 
5 3-cyanoquinoline derivatives are useful in the treatment of cancer. Certain of the compounds 
are stated to be inhibitors of EGF receptor tyrosine kinase, others are stated to be inhibitors of 
the mitogen-activated protein kinase (MAPK) pathway and others are stated to be inhibitors of 
growth factors such as vascular endothelial growth factor (VEGF). There is no disclosure 
therein of any 4-benzofuranylamino-3-cyanoquinoline derivatives. 
10 It is stated in International Patent Application WO 00/68201 that a range of 

3-cyanoquinoline derivatives are also useful in the treatment of cancer. Certain of the 
compounds are stated to be inhibitors of MEK, a MAPK kinase. There is no disclosure 
therein of any 4-benzofuranylannno-3-cyanoqumoline derivatives. 

It is also stated in International Patent Application WO 00/18761 that a range of 3- 
15 . cyanoquinoline derivatives are also useful in the treatment of cancer. Certain of the . 
compounds are stated to be inhibitors of MEK, a MAPK kinase. .There is no disclosure 
therein of any 4-benzofm^ylamino-3-cyanoquinoUne derivatives. 

According to one aspect of the invention there is provided a quinoline derivative of the 



Formula I 



20 



(R1 > 




Z 2 R14 



(R 3 )n 



H 



wherein Z 1 is an O, S, SO, S0 2 , N(R 2 ) or C(R 2 ) 2 group, wherein each R 2 group, which may 
25 the same or different, is hydrogen or (l-6C)alkyl; 
mis 0,1, 2, 3 or 4; 

each R 1 group, which may be the same or different, is selected from halogeno, 
' trifluoromethyl, cyano. isocyano, nitro, hydroxy, mercapto, amino, formyl, carboxy, 
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carbamoyl, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)al]cynyl, (l-6C)alkoxy, (2-6C)al]cenyloxy, 
' (2-6C)alkynyloxy, (l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)allcylsxuphonyl, 
(l-6C)a*ylanrino, dH(l-6C)alkyl] amino, (l-6C)alkoxycaxbonyl, N-(l-6Qalkylcarbamoyl, 
M 5 N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)aUcanoylammo, 
5 NKl-6C)a]kyl<2-6Qalkanoylamino, (3^C)a]kenoylarflino,N:-(l-6C)a]]cyl- 

(3-6Qal*enoylamino, (3-6C)alkynoylamino, N-Cl-eQalkyHS^Qalkynoylammo, 
N-(l-6C)alkylsulphamoyl, N,N-di-[(l-6C)alkyl]sul P hamoyl, (l-eQalkanes^phonylanmio, 
HKl^QaU^l-Cl-eQalkanesulphonylamino or from a group of the formula : 

10 wheremXM S adirectbondoris S electedfromO,S,SO,S0 2) NCR^CO,CH(OR^ 

CON(R 4 ), N(R 4 )CO, SOW), NCR 4 )S0 2 , OC(R 4 ) 2 , SCQ& 2 and N(R*)C(R 4 ) 2 , wherein R is 
hydrogen or (l-6C)al3cyl, and Q 1 is aryl, aryH^Qalkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- . 
(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyHl-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)alkyl,.heterocyclyl or heterocyclyl-(l,6C)alkyl, or Q^to (l-SQaliylenedioxy, 

15 . and wherein adjacent carbon atoms in any (2-6C)alkylene chain within a R 1 substrtaent 
are optionally separated by the insertion into the chain of a" group selected from O, S - SO, SQ 2 , 
N(R 5 ), CO, CH(OR 5 ), CONCR 5 ), N(R 5 )CO, S 02 N(R 5 ), N(R 5 )S0 2 , CH=CH and OC wherem 
R 5 is hydrogen or (l-6C)alkyl or, when the inserted group is N(R 5 ), R 5 may also be 
(2-6C)aIkanoyl, 

and wherein any CH 2 =CH- or HOC- group within aR 1 subslituent optionaUy bears at 
the terminal CH 2 = or HO position a substituent selected from halogeno, carboxy, carbamoyl, 
(l-6C)attoxycarbonyl, N-(l-6C)alkylcarbamoyl, N,N-di-[(l-6C)alkyl]carbamoyl, 

a group of the formula : 

Q 2 -X 2 - 

M wherein X> is a dlreet bond or is selected from CO and N(f6c0, wherein R« is hydrogen or 
(i-oQalkyl, and Q 2 is aryl, axyKl-6C)attyl, heteroaryl, heteroaryHl-6C)aUcyl, heterocyolyl 

or heterocyclyl-(l-6C)alkyl, 

and wherein any CH,CH 2 orCH 3 group within a R 1 substituent optionaUy bears on 
30 each said CH, CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substitnents or a 
substituent selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, 
(l-6C)alkylmio, (l-6C)alKylsulphinyl, (l-6Qalkylsmphonyl, (l ; 6C)aUcylamino, 
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<fi-[(l-6C)alkyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l-6C)alkyl-(2-6C)aIkanoylamino, N-(l-6C)alkylsulphamoyl, 
NJW-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesmphonylamino, 
5 N-(l-6C)a]kyl-(l-6C)al]canesulphonylamino or from a group of the formula : 

-X 3 -Q 3 

wherein X 3 is a direct bond or is selected from O, S, SO, S0 2 , N(R 7 ), CO, CH(OR 7 ), 
CON(R 7 ), N(R 7 )CO, SOaNCR 7 ), N(R 7 )S0 2 , C(R 7 ) 2 0, C(R 7 ) 2 S and N(R 7 )C(R 7 ) 2 , wherein R 7 is 
hydrogen or (l-6C)'alkyl, and Q 3 is aryl, aryl-(l-6C)alkyl, (3-7C)cycloalkyl, (3-7C)cycloalkyl- 

10 (l-6Qalkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, heteroaryl, heteroaryl- 
(l-6C)a]jkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 1 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 
halogeno, tiifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)alkyl, 

15 (2-8C)aLkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
dj-[(l-6C)all!yl] amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6G)alkanoylamino, 
N<l^C)all^lK2-6C)alkanoylammo,N<l-6C)alkylsulphamoyl, 

20 N,N-di-[(l-$C)alkyl]sulphamOyl, (l-6C)alkanesulphonylamino, N-(l-6C)alkyl- 
(l-6C)alkanesulphonylamino or from a group of the formula : 

-X 4 -R 8 

wherein X 4 is'a direct bond or is selected from O and NCR 9 ), wherein R 9 is hydrogen or 
(l-6C)alkyl, andR 8 is halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
25 cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, dH(l-6C)alkyl]amino- 
(l-6C)alkyl, (2-6C)alkanoylamiho-(l-6C)alkyl or (l-6C)alkoxycarbonylamino-(l-6C)alkyl 
or from a group of the formula : 

-X 5 -Q 4 

wherein X s is a direct bond or is selected from O, N(R 10 ) and CO, wherein R 10 is hydrogen or 
30 (l-6C)alkyl, and Q 4 is aryl, aryl-(l-6"C)alkyl, heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl 
orheterocyclyl-(l-6C)alkyl which optionaUy bears 1 or 2 substituents, which maybe the same 
or different, selected from halogeno, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and 
(l-6C)alkoxy, 
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oxo or thioxo subsutuents; 

jiH-dl-Kl-eOalkyllcaibamoyl, (2-«C)aikanoyi, (.z ; Mn , r , a]kv , . 
N (l-eOalkjrl^-SQalkanoylan.mo, (3-6C>alkenoylamn>o, S-('W 

U^allcyKl^^ ' 

a-[(l^Qattyll amino -( 1 - 6C)aIk! ' 1; „, m wh ich may be tl« same 

or different, is hydrogen or (l-6C)alkyl; and „„. h9moV l 

^ di ra-6C)arkyl]sulphamoyl, halogeno-(l-6C)alkyl, h^y-Cl-oOal^ 
aH-dr-K. 1 OWanryy r • spMltvl n-6C)alkylamrno- 

a-eOaUroxy-d-eQaUcy., cyanc-(l-6C)attyl, ammo-(l-6C)a^l, (1 6 ^ 

n *r^»1kvl (2-6C)alkanoylamino-(l-6C)aiKyi, 
25 (l-6C)alkyl, di-[(l^G)alkyl]anuBO-(l-6C)a]]cyl, V ^) y 

• , n ^aiTcvl or from a group of the formula. 
(l-6C)alkoxycarbonylamino-(l-6C)al]cylorirom & v 

nn men* 15 } CONCR 15 ) or S0 2 N(R ), 

M*»^^~* M ^J*^alJ* (S^Ocydoanryl, 

is. u j „ nr n fiOalkvl and Q is aryl, aryl-(l-o^aiKyi, ; 
wherein R is hydrogen or Ci-oL;aiKyi, ou v.t 

M "«r-6^^ 
heterocyclyl-(l-6C)alkyl, 
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and wherein any CH, CH 2 or CH 3 group within a R 14 substituent optionally bears on 
each said CH, CH 2 or CH 3 group one or more halogeno or (l-6C)alkyl substituents or a 
substituent selected from hydroxy, cyano, amino, carboxy, carbamoyl, (l-6C)alkoxy, 
(l-6C)alkylthio, (l-6C)alkylsulphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
5 di-[(l-6C)aDcyl]amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 

N^-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 
N-(l^C)alkyK2-6C)alkanoylammo,N<l-6C)alkylsulphamoyl, 
NJS-di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesmphonylamino, 
N-(l-6C)alkyl-(l-6C)allcanesulphonylamino or from a group of the formula : 

10 - -X 8 -Q 6 

wherein X 8 is a direct bond or is selected from O, S, SO, S0 2 , N(R 16 ), CO, CH(OR 16 ), 

. CONCR 16 ), N(R 16 )CO, S0 2 N(R 16 ), N(R 16 )S0 2 , C(R 16 ) 2 0, C(R 16 ) 2 S and N(R 16 )C(R 16 ) 2 , 
wherein R 16 is hydrogen or (l-6C)allcyl, and Q 6 is aryl; aryl-(l-6C)alkyl, (3-7C)cycloalkyl, 
(3-7C)cydoalkyl-(l-6C)alkyl, (3-7C)cycloalkenyl, (3-7C)cycloalkenyl-(l-6C)alkyl, ' 

15- heteroaryl, heteroaryl-(l-6C)alkyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 

and wherein the N in any carbamoyl group within a substituent on R 14 bears at least 
one substituent selected from 

and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 14 
optionally bears 1, 2 or 3 substituents, which may be the same or different, selected from 

20 halogeno, trifluoromethyl, cyano, nitro, hydroxy, amino, carboxy, carbamoyl, (l-6C)a!kyl, 
(2-8C)alkenyl, (2-8C)alkynyl, (l-6C)alkoxy, (2-6C)alkenyloxy, (2-6C)alkynyloxy, 
(l-6C)aIkylthio, (l-6C)alkylsmphinyl, (l-6C)alkylsulphonyl, (l-6C)alkylamino, 
di-[(l-6C)aikyl}amino, (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, 
N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)alkanoyl, (2-6C)alkanoyloxy, (2-6C)alkanoylamino, 

25 N-(l-6C)alkyH2^C)alkanoylamino, N-(l-6C)alkylsulphamoyl, 

N j N_di-[(l-6C)alkyl]sulphamoyl, (l-6C)alkanesulphonylamino, N-(l-6C)aIkyl- 
(l-6C)alkanesulphonylamino or from a group of the formula : 

-X 9 -R 17 

wherein X 9 is a direct bond or is selected from O and N(R 18 ), wherein R 18 is hydrogen or 
30 (l-6C)alkyl, and R 17 is halogeno-(l-6C)al]cyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)al]£yl, (l-6C)allcylamino-(l-6C)alkyl, di-[(l-6C)alkyl]amino- 
(l-6Qalkyl, (2-6C)alkanoylamino-(l-6C)alkyl, (l-6C)alkoxycarbonylamino-(l-6Qalkyl, 
or from a group of the formula : 
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-X l0 -Q 7 

Zq**. Q' is aryl, «— * "Hi-W, hefcrocyclyl 

L helcyclyMi-oC)*! which ^ bears ! or 2 subsmuents, which may e the same 
5 or ^ selected from halogeno, (l-6C)aKyi, (^Qattenyl, (2-80^ end 

^"eremanyheterocyclylg^upv^^^ 

oxo or thioxo substitaents; 

or a phannaceutically-acceptable salt thereof. 

In this specification the generic term "attyl" Mudea bofit straight-chain and 
branched-chainaliyl groups snch as propyl, isopropyl and fit-butyl, and also 
e-TQcycloa*,! gtonps such as cyclopropyl, cyclohn«yl, cyclopentyi, cyc.ohexy, and 
ycloheptyl.. However references to individnal afcy! gronpa snch as "propyl are specie for 
I s JgLhain version only, references « individual branched^ e*yl g»ups -* as 
1S ..„!» are specific for thebranched-chain vision only andrefe.nces to mdrvrdual 

ZJZ convention applies to other generics, for — *W -eludes 
memoxy, ethoxy, cyclopropyloxy and cyoiopentylpxy; ^ C ^^Tl b r i ^o 
.nemylannno, ethylamino, cyclobuty.annno and cyclohexylauunO, and 
20 memoes din^mylannno, diedrylanuno, N-cyclobu^l-N-ntethylamino and S -cyclohex,l- 

" be understood that, insofar as certain of ore componnds of Formula I defined 

25 .Menpossessesnneabove-n.ntionedacfi^. The syndresis o, opticaUy achve fo.ns may be 
oatJout by standard technic o, organic chemist weU known in me * or example by 

SMarly.meabove-mendonedacfivitymayheevalua^usmgmes^dardiabora^r, 

techniquesreferredtoherebafter. ^ veto clude those set outbeiow. 

30 . Suitable values for the genenc radicals referred to above mem 

Asni^levaluefor.nyoneofme.Q-groupsCQ'toQVhenitisa.ylorformea.yl 

' groupwimina-Q-gtoupis.forexample, phenyl or naphmyl, preferably phenyl. 
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A suitable value for any one of the 'Q' groups (Q 1 , Q 3 , Q 5 or Q 6 ) when it is 
(3-7C)cycloalkyl or for the (3-7C)cycloalkyl group within a 'Q* group is, for example, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or bicyclo[2.2.1]heptyl and a 
suitable value for any one of the 'Q' groups (Q 1 , Q 3 or Q 6 ) when it is (3-7C)cycloalkenyl or 
for the (3-7C)cycloalkenyl group within a 'Q' group is, for example, cyclobutenyl, 
cyclopentenyl, cyclohexenyl or cycloheptenyl. 

A suitable value for any one of the 'Q' groups (Q 1 to Q 7 ) when it is heteroaryl or for 
the heteroaryl group within a 'Q' group is, for example, an aromatic 5- or 6-membered 
monocyclic ring or a 9- or 10-membered bicyclic ring with up to five ring heteroatoms 
selected from oxygen, nitrogen and sulphur, for example furyl, pyrrolyl, thienyl, oxazolyl, 
isoxazolyl, imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, oxadiazolyl, miadiazolyl, triazolyl, 
tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl, 1,3,5-triazenyl, benzofuranyl, indolyl, 
benzothienyl, benzoxazolyl, benzimidazolyl, benzothiazolyl, indazolyl, benzofurazanyl, 
quinolyl, isoquinolyl, quinazolinyl, quinoxalinyl, cinnolinyl or naphthyridinyl. 

A suitable value for any one of the 'Q' groups (Q 1 to Q 7 ) when itis heterocyclyl or for 
the heterocyclyl group within a 'Q' group is, for example, a non-aromatic saturated or- 
partially saturated 3 to 10 membered monocyclic or bicyclic ring with up to five heteroatoms 
selected from oxygen, nitrogen and sulphur, for example oxiranyl, oxetanyl, tetrahydrofuranyl, 
tetrahydropyranyl, oxepanyl, tetrahydrothienyl, 1,1-dioxotetrahydrothienyl, 
tetrahydrothiopyranyl, 1,1-dioxotetrahydrothiopyranyl, azeMnyl, pyrrolinyl, pyrrohdinyl, 
morpholinyl, tetrahydro-l,4-thiazinyl, l,l : dioxotetrahydro-l,4-thiazinyl, piperidinyl, 
homopiperidinyl, piperazinyl, homopiperazinyl, dmydropyridinyl, tetrahydropyridinyli 
dmydropyrimidinyl or tetrahydropyrimidinyl, preferably tetrahyoVofuranyl, tetrahydropyranyl, 
pyrroHdinyl, morpholinyl, l,l-dioxotetrahydro-4H-l,4-thiazinyl, piperidinyl or piperazinyl. A 
suitable value for such a group which bears 1 or 2 oxo or thioxo substituents is, for example, 
2-oxopyrrolidinyl, 2-thioxopyrroUdinyl, 2-oxoirnidazolidinyl, 2-thioxoimidazoUdinyl, 
2-oxopiperidinyl, 2,5-dioxopyrroUdinyl, 2,5-dioxoirnidazohdinyl or 2,6-dioxopiperidinyl. 

A suitable value for a 'Q' group when it is heteroaryl-(l-6C)alkyl is, for example, 
heteroarylmethyl, 2-heteroarylethyl and 3-heteroarylpropyl. The invention comprises 
corresponding suitable values for 'Q' groups when, for example, rather than a 
heteroaryl-(l-6C)alkyl group, an aryl-(l-6C)alkyl, (3-7C)cycloalkyl-(l-6C)allcyl, . 
(3-7Qcyclqalkenyl-(l-6C)alkyl or heterocyclyl-(l-6C)alkyl group is present. 
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It u to tea* .w*,. 2 posMonremainsnnsnbsutoted.lt is tether to 

8-p>ationsonthequinolnietmg^.thstthe2-positionie 

JanderstoodthattheR* for 

eM mp.e atthe 2-, 3-, 4-, 5- or 6-positions of the benzotean-7-yI group. » ts to be former 
example «. u* mav be the same or 

^.derstoodthat.whenmnltipleR'groups^present.theR groupsmay 

only beloe.fcdonfce6nremberedringwitoteben^^ 
10 Forth eav 0i d^ofdonb t ,*ep<,sMonsons^^aI-nnn*eredss 

follows: 



(R 1 ) 



Suitable values for any of the 'R' 
15 R 1 , R 3 or R 14 group include :- 
for halogeno 

for (I-6C)alkyl: 

for (2-8C)aucenyl: 

for (2-8C)alkynyl: 
20 for (l-6C)alkoxy: 

for (2-6C)alkenyloxy: 

for (2-6C)alkynyloxy: 

for (l-6Qa!kylthio: 

for (l-6C)allcylsulphinyl: 
25 for (l-6C)alkylsulphonyl: ' 




= 3 /Z 2 R 14 



(R 3 )n 



groups (R 1 to R 19 ) or for various groups within an 



fluoro, chloro, bromo and iodo; 

methyl, ethyl, propyl, isopropyl and tort-butyl; 

vinyl, isopropenyl, allyl and but-2renyl; 

ethynyl, 2-propynyl andbut-2-ynyl; 

methoxy, ethoxy, propoxy, isopropoxy andbutoxy; 

vinyloxy and allyloxy; 

ethynyloxy and 2-propynyloxy; 

methylthio, emylthio and propylthio; 

methylsulphinyl and emylsulphinyl; 

methylsulphonyl and ethylsulphonyl; 
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for(l-6C)aUcylamino: 
for di-[(l-6C)alkyl]amino: 
5 for(l-6C)alkoxycarbonyl: 
for N-(l-6C)aIkylcaxbamoyl: 
fox N,N-di-[(l-6C)al]cyl]carbamoyl: 



10 



methylarnino, ethylamino, propylarnino, 
isopropylamino and bulylarnino; 
dimethylamirio, diethylarnino, N-ethyl- 
N-methylamino and diisopropylaroino; 
methoxycarbonyl, ethoxycarbonyl, propoxycarbonyl 
and tert-butoxycarbonyl; 
H-methylcarbamoyl, N-ethylcarbamoyl and 
H-propylcarbamoyl; 
^N-dirnethylcarbamoyl, N-ethyl- 
Nrmethylcarbamoyl and N,N-diethylcarbamoyl; 
acetyl and propionyl; 
acetoxy and propionyloxy; 
acetamido and propionamido; 
for NKl-eQalkyK^Qalkanoylaxnino: N-metnylacetarnido and N-methylpropionamido; . 
15 forN-(l-6C)alkylsulphamoyl: E-methylsulphaxnoyl and N-ethylsulphamoyl', 

forNN-di-[(l-6C)a]]cyl] S ulphamoyl: N^-dimethylsulpharnoyl; 

forCl^alkanesulphonylarnino: rnethanesulphonylamino and ethanesulphonylannno; 

forN<l-6C)alkyKl-6C)alkanesulphony^ . Nimethylmethanesulphonylarnino and 

N-me1hylethanesulphoiiylamino; • 
20 for (3-6C)alkenoylarnino: acrylamido, rnethacrylarrudo and crotonamido; 

forNKl-6C)alkyH3-6C)aDcenoylamino: N-methylacrylamido and N-methylcrotonarmdo; 
for(3^C)al]^oylarnino: propiolamido; 
for N-(l-6C)alkyl-(3-6C)alkynoylamino: N-melhylpropiolarQido; 



for (2-6C)alkanoyl: 
for (2-6C)aIkanoyloxy: 
for (2^C)alkanoylarnino: 



25 



for amino-(>6C)alkyl: 



for (l-6C)alkylarnino-(l-6C)alkyl: 



for di4(l-6Qalkyl]arnino-(l-6C)alkyl: 



30 



for halogeno-(l-6C)alkyl: 



aminomethyl, 2-aminoethyl, 1-aminoethyl and 
3-aminopropyl; 

methylaminomethyl, ethylaminomethyl, 

1- methylaroinoetnyl, 2-methylaminoethyl, 

2- ethylaminoethyl and 3-methylaminopropyl; 
dimethylaminomethyl, diethylarninomethyl, 
1-dimethylaininoethyl, 2-dimelhylarninoelhyl and 

3- dimethylaroinopropyl; 

cbloromethyl, 2-cbloroethyl, 1-chloroethyl and 
3-chloropropyl; 
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^memoxyemyl^uroxyethyland 
3-methoxypropyl; 

5 , cyanomethyl, 2-cyanoethyl, 1-yanoethyl and 

^cyano-d-eOa^l: 3 _ cyanopropy , 

, • ri6QalkyV acetanddoxnethyl, propiona^domethyl and 
forf2-6C)alkanoylamuio-(l-6C)aucyi. 
for^ow 2-acetamidoethyl; and 

thoxycarbonylaminoDielhyl, 

10 ^a^yc^yi^^^^^, 

■ HS-butoxycarbonyl™i"<' m£th y l!ind • 
^memoxycarbonylamhroethyl. 

„™ it is a <l-3Qallcylenedioxy group i* *» 
Asuit ablevaluefor<R\,whenrtraa(l _ ccupy adjacent ring- 

OCffS,*** group whrch ts attached* to, ^ a , 

20 torireQW J.*-'"™' 1 e ;3(R'HOUn K nggtoup,it iS *eca A oa 

atc, not Ute oxygen afcm, of rite CCR W> „ fe ^bmeut 

of the groups of the formulae Q 5 -X\ and -X - . gQ^iaaa chain tvithin a 

- — — : ^l^C:— -ehahtofagroopsuehas 

R r aubstitueut may be optronally separated « ^ ^ cha m within a 

O-CONC^C.*™^ 

& rlyleoe ehaiu wtthin a 3-methoxypropoxy g»up gives 
. insertion of a CONH group mto the ethylene en 

M ^-X^^^^^T^ u^mmaR'o^' 

^ as defined.— ~ aa defined 

a^bstiment opdonaUy bears on each aatd CH, CBaorCa ^ P 

^before, suitable*' orR» aubsuhrenfs so formed molude, 
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hydroxy-substituted heterocyclyl-(l-6Qalkoxy groups such as 2-hydroxy- 
3-piperidiiiopropoxy and 2-hydroxy-3-morpholinopropoxy. 

A suitable pharrhaceutically-acceptable salt of a compound of the Formula 
example, an acid-addition salt ofacompound of the Formula^, for example an acid-addrtxon 
5 saltvdthanmorgamcororgamcaddsuchashydrocM^ 
tnfluo^acelic,^ 

which is sufficiently acidic, for example an « or alkaline earth metal salt such as a 
calcium or magnesium salt, or an ammonium salt, or a salt with an organic base such as 
memylamine, dimemylamine, trixnethylamine, piperidine, morpholrne or 

10 tris-(2-hydroxyemyl)amine. 

Particular novel compounds of the invention include, for example, qumohne 
derivatives of the Formula I, or pharmaceuticany-acceptable salts thereof, wherein, unless 
otherwise stated, each of z\ m, R\ n, R 3 , Z* and R 14 has any of the meanings defined: 
hereinbefore ; or in paragraphs (a) to (u) hereinafter :- 

15 (a) Z 1 .isO,S,SO,S0 2 ,CH 2 orNH; 

(b) Z 1 is O; 

(c) Z x isMH; 

(d) R 1 substituents may only be located at the 5-, 6- and/or 7-positions on the qumohne 

ring i e the 2- and 8-positions remain unsubstituted; 
20 (e) ' RUubsutuentsmayomybelocatedatmee-andyorT-posiuonson^ 

ie the 2- 5- and 8-positions remain unsubstituted; 
Of) m \ s lor2,andeachR 1 group,wMchmaybeme Sa meordiffe^U 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l^alkyl, (2-8C)alkenyl, 
(2-8Qalkynyl, (l-6C)alkoxy, (2-6C)al k enyloxy, (2-6C)alkynyloxy, (l-6C)alkylammo, 
25 di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamo y l., N,N-di-[(l-6C)al]cyl]carbamoyl, 
(2-6C)alkanoylamino, N-(l-6C)alkyl-(2-6C)atooylamino, (3-6C)a]Jcenoylammo, 
N-(i-6C)a]lcyl-(3-6C)alkenoylamino, (3-6C)alkynoylamino and N-(l-6C)alJcyl- 
(3-6Qalkynoylamino or from a group of the formula : 

30 whc reto xM S ad ta ctbondo r isselec«ed & o m O,N(R^CO N (R^,N(R«)CO m dOC(R«) 2 

wherein R* i, hydrogen or (1-oQaikyl. and Q 1 is aryl, aryKl-oQailyl. cycloaDryl- 
(1-601W heteroaryl, heWoaryl-d-oOaftyl, heterocyclyl or heterncydyl-C WQalkyl, 



100890 



" 17 "«* (2 6Qa]3cylene chain within aR 1 substituent 

CON<R s ), N(R s )CO, CH=CH and « wherenr R hy 
and wherein any CH 2 =CH- ox HC-C gro p 



formula: Q 2-x 2 - 



is haeroaryl, aR . ^dtnent option* bear* oneach 

. andwhereinanyC&orCHagroopwi ^j^fton, hydroxy, 

saidCH^rCH^nponeornrore^ 

„ annno, (l-6C)^y, ^^^^^^^oyla^o or fronr a 
(2 ^a!kaaoylo J; y,(2-6C)a 1 k i moyla nl »o,a-(l-6C)aW O 

• group of the formula: ^ 3 

20 wherein R 7 is hydrogen or (MQaliyl, an y 

andwheremanyaryl,heteroaryior different, selected from 

l^-di-[(l-6C)al]qrl]carbamoyl and (2-6C)alkanoyi, p 
from a group of the formula: ^ 

, ^ ^ o«h Mr-R^ wherein R 9 is hydrogen or 
wherein X is a direc, hond or is — *»° T^l, CWW^W. 
,0 (l-6Q* 1 ,and R -Uhaio g eno<l-6Qa tt , I ,h,^Q^ Q 
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di-[(l-6C)alkyl]amino-(l-6C)aIkyl, (2-6QaIkanoylammo-(l-6C)alkyl, 
(l-6C)alkoxycarbonylamino-(l-6C)alkyl or from a group of the formula : 

-X 5 -Q 4 

wherein X 5 is a direct bond or is selected from O, N(R 10 ) and CO, wherein R 10 is hydrogen or 
5 (l-6C)alkyl, and Q 4 is heterocyclyl or heterocyclyl-(l-6C)alkyl which optionally bears 1 or 2 
substituents, which may be the same or different, selected from halogeno, (l-6C)alkyl and 
(l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

10 (g) m is 1 or 2, and each R 1 group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, butyl, vinyl, 
allyl, but-3-enyl, pent-4-enyl, hex-5-enyl, ethynyl, 2-prbpynyl, but-3-ynyl, pent-4-ynyl, 
hex-5-ynyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, allyloxy, but-3-enyloxy, 
pent-4-enyloxy, hex-5-enyloxy, ethynyloxy, 2-propynyloxy, but-3-ynyloxy, pent-4-ynyloxy, 

15 hex-5-ynyloxy, methylamino, ethylamino, propylamino, dimethylamino, diethylamino, 
dipropylamino, N-methylcarbamoyl, l^N-dimemylcarbamoyl, acetamido, propionamido, . 
acrylamido and propiolamido or from a group of the formula : 

Q'-x 1 - 

whferein X 1 is a direct bond or is selected from O, NH, CONH, NHCO and OCH 2 and'Q 1 is 
20 phenyl, benzyl, cyclopropylmethyl, 2-thienyl, 1-imidazolyl, 1,2,3-triazol-l-yl, 
1,2,4-triazol-l-yl, 2-, 3- or4-pyridyl, 2-imidazol-l-ylethyl, 3-imidazol-l-ylpropyl, 

2- (l,2,3-triazolyl)ethyl, 3-(l,2,3-teiazolyl)propyl, 2-(l,2,4-triazolyl)ethyl, 

3- (l,2,4-triazolyl)propyl, 2-, 3- or 4-pyridylmethyl, 2<2-, 3- or 4-pyridyl)ethyl, 
3.(2-, 3- or 4-pyridyl)propyl, teliahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 

25 1-, 2- or 3-pyrrolidinyl, morpholino, l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl, piperidino, 
piperidin-3-yl, piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 

1- , 2- or 3-pyrrolidinylmethyl, morphohnomethyl, piperidinomethyl, 

3_ or 4-piperidinylmethyl, 1-, 3- or 4-homopiperidinylmethyl, 2-pyrrohdin-l-ylethyl, 

3- pyrrohdin-2-ylpropyl, pyrrolidin-2-ylmethyl, 2-pyrrolidin-2-ylethyl, 3-pyrrohdin-l-ylpropyl, 
30 4-pyrrohdin-l-ylbutyl, 2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, 

2- (l, l-dioxoteti^ydio^H-l,4-thiazin-4-yl)ethyl, 3-(l,l-dioxotetrahydro-4H-l,4-thiazin- 

4- yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, 2-piperidin-3-ylethyl, 

3- piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 
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3-homopiperazin-l-ylpropyl. scalene chammrhin a R 1 substiroent 

and wherein any CH 2 -CH- or . 

Mfctort***. 3-rosrhylarnrnopropyl, ™ „ ^ . ^up of 

2 ^ylaminc*«hyl. 3-dtaerhylarrdnopropyl or4-drm«hylarronob 

the formula: ' ^_ 

„ • rr,NHCOorN(Me)COandQ a i S pyridyl,pyridyWelbyl. ■ 

piperidta-4-yl, piperazta-l-yl, BnchtoHW-W. * 2 -™ U din-2-ylethyl, . 
, 1 vlnropvl 4-py I toUdin-l-ylbfflyl, pyiioteto-2-ylm e thyl, 2 pyrr 

3.pyrrohdin-l-ylpropyi,<*-py» „ mh olinoethvl 3-morpholinopropyl, 

3- p5TO Udin-2-ylpropyl, m c I pho&omethyl,2-morphobnc>ethyl,3 rp 

3P3CTO , . M ,„„ m6th vl2-pipendinoe>hyl,3-pipmdinopropyl, 

20 ^^T'Tr^y -^^.Pipe^y^, . 

4#d***. [^.f-yWhyr, 3-pipe^n-l-y^Pyl or 

2-piteridin-4-yl=thyl, pipetazin-1-ylmetnyi, ipv 

4- pip.azin-l-ylb^ ^ r1 opt . onaUy ^ on each 

m d w heretn any or . sabsdMent sefcced from 

* -(a .«W-«"»*" drmemylarnmo.dusopropylarruno, 
hydroxy, amino, me*ho*y, roothylaulpbonyl, m rhylamrn . * 

WH-rr^y^H-^-^^f-T*^^ 

' ^do and - *» * f ^ *° ^ ' 

-X Q 

n T^rr coNH NHCO and CH 2 0 and'Q 3 is 
— ^-TriHT ^X^o.piperidino.pi^. 
pyrrdyl.pyndy.methyl, pyrrohdrn4-yl, 0- " pyrroUdin- 

piperidin-4-yl, piperazin-l-yl, 2-pyrrohdm-l-ylethyl, pyrr 
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2- ylmethyl, 2-pyrrondm-2-ylethyl, 3-pyiroUdin-2-ylpropyl, 2-morpholinoethyl, 

3- morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidm-3-ylmethyl, 2-pipendxn- 
3-ylethyl, pipericim-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazin-l-ylethyl or 3-piperazxn- 

1- ylpropyl, 

5 and wherein any aryl, heteroaryl or heterocyclyl group within a substituent on R 

optionaUy bears 1, 2 or 3 substituents, which may be the same or different, selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, allyl, 2-propynyl, 
methoxy, methylsulphonyl, H-methylcarbamoyl, ^dimelhylcarbamoyl and acetyl 
or optionaUy bears 1 substituent selected from a group of the formula: 

" X4 " R8 

wherein X 4 ii a direct bond or is selected from O and NH and R is 2-fluoroethyl, 
3-fluoropropyl, 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 3-methoxypropyl, 
cyanomethyl, aminomethyl, 2-aminoethyl, 3-aminopropyl, memylaminomelhyl, 

2- methylaminoethyl, 3-memylaminopropyl, 2-emylaminoethyl, 3-ethylaminopropyl, • 

15 dimemylaminomethyl, 2-dimemylaminoethyl, 3-dimethylaminopropyl, acetamidomethyl, 
methoxycarbonylaminomethyl, ethoxycarbonylaminomethyl, ■ 
^t-butoxycarbonylaminomethyl or a group of the formula : 

.X 5 -Q 4 . 

wherein X 5 is a direct bond or is selected from O, NH.and CO and Q 4 is 
20 pyrrohdin-l-ylmethyl, 2-pyrrohdin-l-ylethyl, 3-pyrroHdin-l-ylpropyl, morpholinomethyl, 

2- morpholinoethyl, 3-morphohnopropyl, piperidinomethyl, 2-piperidinoethyl, 

3- P iperidinopropyl, piperazin-l-ylmethyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, 
each of which optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, methyl and melhoxy, 

25 and wherein any heterocyclyl group within a substituent on R 1 optionaUy bears 1 or 2 

oxo substituents; 

(h) m is 1 or 2, and each Regroup, which may be the same or different, is selected from 
halogeno, trifluoromethyl, hydroxy, amino, carbamoyl, (l-6C)alkyl, (l-6C)alkoxy, 
(l-6C)alkylamino, di-[(l-6C)alkyl]amino, N-(l-6C)alkylcarbamoyl, 
30 N,N-di-[(l-6C)alkyl]carbamoyl, (2-6C)aUcanoylarnino,N-(l-6QaUcyl- 
• (2-6Qalkanoylamino or from a group of the formula : 

Q'-X 1 - 
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~ x T m<K rn>JfR*> NfR^CO and OC(R 4 )2 wherein R is 
.herein X> is from O, NCR ), ^K,^ W— * 
W or a«» - * * «* ^^ZJl* is a dhectbond and 

inserted group is N(R ), « ^ on each 

«• ^^"^T^Zao^upsora— ntseleCed^nW, 
saidCH.orCH, group one or more halogen ^ _ [(WC)alkyllami n 0 , 

(Wi C)atanoyloxy, (2-oQaltooylanuno, H-d-oQaliryl < 

the formula: X 3 'Q 3 
15 ' .. „• th ondori SS electedfcon 1 0, N (R 6 ).CON( R '),N(R')COandC(R') 2 0, 

rsadueetbondor^ 
•wherein R is hydrogen or (1-oCjalKyi, anu. v«£ 

mdw heremanyaryl,he M o^lo _ 
20 op ti ouaU,bear S l,2or3suhsn»en K ,wh 1 ch I nayhed 1 e 

_ t>w1 hvdroxv, amino, carbamoyl; (l-6C)aiKyi, v ° ) 
halogeno,tnfluoromelhyl, hydroxy, anuu fiOaUcvlcarbamoyl, 

H,N-di-[(l-6C)alkyl]carbamoyl and (2-6C)aUcanoyi, 
from a group of the formula : ^ 
25 • , ♦ ^n m OandN(R 9 ),whereinR 9 ishydrogenor 

-a^amyl, andR' is / ^^.^aunno-d^i. 

a^o-O-oOttyl, (WOalkylanunoKl-oQaDryi, * « or from a group 

^atonoylannnom-oQa^!, (l-6Qafcoxycarbonylammo (1 >W 

30 of the formula: -jj»-q* 

orf«l and CO, wherein R 10 is hydrogen or 
wh ^X= is adfrectbondoHs seiecfcd from wMch opuonafry bears 1 or2 

d-60^1, and Q* is heterocyclyl or heterocyclic)^! w 
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substituents, which may be the same or different, selected from halogeno, (l-6C)alkyl and 
(l-6C)alkoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2 
oxo substituents; 

5 (i) m is 1 or 2, and each R 1 group, which may be the same or different, is selected from 
fluoro, chloro, trifluoromethyl, hydroxy, amino, carbamoyl, methyl, ethyl, propyl, butyl, 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, memylamino, ethylamino, propylamino, 
dimethylamino, diethylamino, dipropylamino, N-methylcarbamoyl, itM-dhnethylcarbamoyl, 
acetamido, propionamido, acrylamido, propiolamido or from a group of the formula : 

wherein X 1 is selected from O, NH, CONH, NHCO and OCH 2 and Q 1 is phenyl, benzyl, 
cyclopropylmethyl, 2-thienyl, 1-imidazolyl, 1,2,3-triazol-l-yl, 1,2,4-triazol-l-yl, 2-, 3^ or 
4-pyridyl, 2 r imidazol-l-ylethyl, 3-imidazol-l-ylpropyl, 2-(l,2,3-triazolyl)ethyl, 

3- (l;2,3-triazolyl)propyl, 2-(l,2,4-triazolyl)ethyl, 3-(l,2,4-triazolyl)propyl, 2-, 3-or ■. 
15 4-pyridylmethyl, 2-(2-, 3- or 4-pyridyl)ethyl, 3-(2-, 3- or 4-pyridyl)propyl, 

tetrahydrofuran-3-yl, 3- or 4-tetrahydropyranyl, 1-, 2- or 3-pyrrolidinyl, morpholino, 
l,l-dioxotetfahydro^H-l,4-lWazin-4-yl, piperidino, piperidin-3-yl, piperidin-4-yl, 1-, 3- or. 

4- homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 1-, 2- or 3-pyrroHdinylmemyl, 
morpholinomethyl, piperidinomethyl, 3- or 4-piperidinylmethyl, 1-, 3- or 

20 4-homopipesridmylmerayl, 

pyrrohdin-2-ylmethyl, 2-pyrroHdin-2-ylethyl, 3-pyrroUdin-l-ylpropyl, 4-pyrroUdin-l-ylbutyl, 
2-morpholinoethyl, 3-morpholinopropyl, 4-morpholinobutyl, 
2<l,l^oxotetr^ydro^H-l,4-tWazm^yl)emyl,3-(l,l^ 

4-yl)propyl, 2-piperidinoethyl, 3-piperidinopropyl, 4-piperidinobutyl, 2-piperidin-3-ylfcthyl, 
25 3-piperidin-3-ylpropyl, 2-piperidin-4-ylethyl, 3-piperidin-4-ylpropyl, 

2- homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-ylpropyl, 4-piperazin-l-ylbutyl, 2-homopiperazin-l-ylethyl or 
3-homopiperazin-l-ylpropyl, 

or wherein X 1 is a direct bond and Q 1 is.benzyl, cyclopropylmethyl, 2-imidazol-l-ylethyl, 
30 3-imidazol-l-ylpropyl, 2-(U,3-triazolyl)ethyl, 3-(l,2,3-triazolyl)propyl, 

2-(l,2,4-triazolyl)ethyl, 3-(l,2,4-triazolyl)propyl, 2-, 3- or 4-pyridylmethyl, 2-(2-, 3- or 
. 4-pyridyl)ethyl, 3-(2-, 3- or 4-pyridyl)propyl, 1-, 2- or 3-pyrrolidinylmethyl, 
moipholinomethyl, piperidinomethyl, 3- or 4-piperidinylmethyl, 
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S-pi^-ypropyl, 2-pipendM^yl, 

2 Ilpipendin-l-y>e*y., 3-h^opiperidin-i-ylpropyl, 2-p.p^-^A • 
3-homopiperazm-l-ylpiopyl, sa^enechatamttinaR 1 substituent 

^•com^co.^^. ^^^^^ 

15 .hydroxy* ammo, metnoxy, me y P m ethvl*N-oropylamino, acetoxy, 

N^yl-N-methylamino, N-isopropyl-N-metixylammo, N-metnyl N propy 

acetamido, N-methylacetamido orfrom agroup of ^formula : 

-X 3 -Q 3 • 3 ' 

j ^ ^ttt rONH NHCO and CH 2 0 and'Q is 

2yl^yl,2-P^^^ 

3-, W hy 1 , plpendb^byl, ******** »«— 

opfonaUybeaxa. 2-3^. ^ c „, ^ yl , ethyl, aUyl, 2-propynyl, 

fluoro.chloro.tnfluoromethyl.nyaxoxy,^ , 

methoxy, metoylsulphonyl, H-me<by loarbamoy1 ' lili-diinsfhylcaibamoyl and acetyl, 
M oropttoaallybearalsuba.itaentselectedtoma^upoffl.etoula: 

^X'.aa^bondoHs^^OandNHa.dR^a-hy^yl, 
I„opy., a*—*-* 3— yl, ey— yl, — byl. 
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2- aminoethyl, 3-aminopropyl, methylaminomethyl, 2-methyIaminoethyl, 

3- methylaminopropyl, 2-ethylaminoethyl, 3-ethylamanopropyl, dimethylaininomethyl, 
2-dimethylaminoethyl, 3-dimethylaminopropyl, acetamidomethyl, 
methoxycarbonylaininomethyl, ethoxycarbonylaminomethyl, 

5 tert-butoxycarbonylaininomethyl or from a group of the formula : 

-X 5 -Q 4 

wherein X 5 is a direct bond or is selected from O, NH and CO and Q 4 is 
pyrrohdm-l-ylmethyl, 2-pyrrohdin-l-ylethyl, 3-pyrrohdin-l-ylprppyl, morphoHnomethyl, 
2-morpholinoethyl, 3-morpholinopropyl, piperidinomethyl, 2-piperidinoethyl, 
10 3-piperidinopropyl, piperazin-l-ylmethyl, 2-piperazin-l-ylethyl or 3-piperazin-l-ylpropyl, 
each' of which optionally bears 1 or 2 substituents, which may be the same or different, 
selected from fluoro, chloro, methyl and methoxy, 

and wherein any heterocyclyl group within a substituent on R 1 optionally bears 1 or 2oxo 
substituents;'- 

15 (j) m is 2 and each R 1 group, which may be the same or different, is located at the 5- and 
• 7-positions or at the 6- and 7-positions and R 1 is selected from hydroxy, amino, methyl, ethyls 
propyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy* pentyloxy, methylamino, ethylamino, 
dimethylamino, diethylamino, acetamido, propipnamido, cyclopentyloxy, cyclohexylbxy, 
phenoxy, ben2yloxy, tetrahydrofuran-3-yloxy, tetrahydropyran-3-yloxy, tetrahydropyran-4- 

20 yloxy, cyclopropylmethoxy, 2-imidazol-l-ylethoxy, 3-imidazol-l-ylpropoxy, 

2- (l,2,3-triazol-l-yl)ethoxy, 3-(l,2,3-triazol-l-yl)propoxy,2-(l,2,4-triazol-l-yl)ethoxy, 

3- (l,2,4-triazol-l-yl)propoxy, pyrid-2-ylmethoxy, pyrid-3-ylmethoxy, pyrid-4-ylmethoxy, 

2- pyrid-2-ylethoxy, 2-pyrid-3-ylethoxy, 2-pyrid-4-ylethoxy, 3-pyrid-2-ylpropoxy, 

3- pyrid-3-ylpropoxy, 3-pyrid-4-ylpropoxy, 2-pyrroUdin-l-ylethoxy, 3-pyrroHdin-l-ylpropoxy, 
25 4-pyrrohdin-l-ylbutoxy, pyrrohdin-3-yloxy, pyrroHdin-2-ylmethoxy, 2-pyrrohdin-2-ylethoxy, 

3-pyrroUdin-2-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 4-morpholinobutoxy, 

2- (l , l-dioxotetrahydro-4H-l ,4-thiazin-4-yl)eth6xy, 3-(l , 1-dioxotetrahydro- 
4H-l,4-thiazin-4-yljpropoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 
piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmethoxy, piperidin-4-ylmethoxy, 

30 2-piperidin-3-ylethoxy, 3-piperidin-3-ylpropoxy, 2rpiperidin-4-ylethoxy, 

3- piperidm^ylpropoxy,2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 
2-piperazin-l-ylethoxy, 3-piperazin-l-ylpropoxy, 4-piperazin-l-ylbutoxy, 
2-homopiperazin-l-ylethoxy,3-homopiperazin-l-ylpropoxy, 2-pyrrolidin-l-ylethylamino, 
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. , - o 9-vlethvlaimno, 3-pyiroliam-/. yxy^vJ x 

t.vrrolidin-2-ylmethylamino, 2-pynx>lidin-z yiemyi 

5 Sl^^P"^ . 
4.pi^dtoobu^amtao>P«idto-3-yl^.P i ^ di^J, - y,a^m0 • 

^-s-yhne^ 

10 4-piperazina-yIbutytamno, ^homopip^-l-ylethyla^o or 

3-homopiperazin-l-ylpropylamino, ^„,wlene chain within a RHubsntuent 

^dwhereinadj^tcaTbonato^inanyC^^neoh^™ 

■ ky*oxy.™--^ h ^Jf N .^ 1 ^ 0;H . m eU>^-H-p ro pyl^''.~ 
g,«tbyl4i-m^ylanmio,H-iaopropyl-a-m« n y" u •- , 

^doandH-raeftyia^axoi* " ^ , 

***** ^ 7f T!Lin 1 ylethyl or 3-piperazin-l-yipropyl, fcelaat 

30 8 of which substitaents each optionally bears 

dfflerent.seiec^femf.uoro.chloro.rnettylandn.thoxy^ ^ 

andw hereinanyhe tet ocyelyl^P^^ satom, ° nR ^""^ 
oxo substitaents; 
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(k) n is 0; 

(1) n is 1 or 2 and the R 3 groups, which may be the same or different, are located at the 
5- and/or 6-positions of the benzofuran-7-yl group and are selected from halogeno, 
trifluoromethyl, cyano, hydroxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl, 
5 (l-6C)alkoxy, (l-6C)alkylthio, (l-6C)a]kylsulphinyl, (l-6C)alkylsulphonyl or from a group of 
the formula : 

wherein X 6 is a direct bond and R u is hydroxy-(l-6C)allcyl, (l-6C)alkoxy-(l-6C)alkyl, 
cyano-(l-6C)alkyl, amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl or 

10 di-[(l-6C)allcyl]amino-(l-6C)alkyl; 

(m) n is 1 or 2 and the R 3 groups, which may be the same or different, are located at the 
5- and/or 6-positions of the benzofuran-7-yl group and are selected from halogeno, 
trifluoromethyl, cyana, hydroxy, (l-6C)alkyl, (2-8C)alkenyl, (2-8C)alkynyl and (l-6C)alkoxy; 
(n) n is 1 or 2 and the R 3 groups, which may be the same or different, are located at the 

15 5-,and/or 6-positions of the benzofuran-7-yl group and are selected from fluoro, chloro, 

bromo, iodo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, vinyl, allyl, isopropenyl, ethynyl, 
. l-propyhyl,-2-propynyl,methoxyandethoxy; 
(o) n is 1 and the R 3 group is located at the 5- or 6-position of the benzofuran-7-yi group 
group and is selected from chloro, bromo, trifluoromethyl, cyano, hydroxy, methyl, ethyl, 

20 methoxy and ethoxy; 

(p) the -Z 2 -R 14 group is located at die 4-position on the benzofuran-7-yl group; • 

(q) Z 2 isaC=Cgroup; 
(r) Z 2 is a CH=CH group; 

(s) R 14 is selected from halogeno, cyano, formyl, carboxy, carbamoyl, 
25 (l-6C)alkoxycarbonyl, N-(l-6C)alkylcarbamoyl, N^i-di-[(l-6C)alkyl]carbamoyl, 
(2-6C)alkanoyl, N-(l-6C)alkylsulphamoyl, .NH-di-[(l-6C)aIkyl]sulphamoyl, 
halogeno-(l-6C)alkyl, hydroxy-(l-6C)alkyl, (l-6C)alkoxy-(l-6C)alkyl, cyano-(l-6C)allcyl, 
amino-(l-6C)alkyl, (l-6C)alkylamino-(l-6C)alkyl, m-[(l-6C0alkyl]ainino-(l-6C)allcyl, 
(2-6Qalkanoylamino-(l-6C)alkyl or from a group of the formula : 

30 -X 7 "Q 5 

wherein X 7 is a direct bond or CO and Q 5 is aryl, aryl-(l-6C)alkyl, heteroaryl, 
heteroaryl-(l-6C)allcyl, heterocyclyl or heterocyclyl-(l-6C)alkyl, 
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m d wherein any CH 2 or <* *»P w a 

group of the formula: ^ ^ 

i t ^ from ON(R 16 ),CON(R 16 ),N(R 16 )CO and 

wherein X is a 6 heteroaryl> 

C(R^O,whereinR 16 ishydrogenor (l-6G)al]cy , « 

i n rfOifflwl heterocyclylorheterocyclyl-(l-6C)aiKyi, 

«v« in fiOalkoxv (l-6C)al3cylsulptionyl,N-(l-6C)aiKyicar 
C2-8C)alkynyUl-6C)aUcoxy,C ^ of optionally bears 1 substituent selected 

15 ^N-Ml-SQalkyllcarbaffioylandC^Qalkanoyi.o p 

from a group of the formula: ' n " 

-XT R 

, r_ r^ ^A NfR 1J l wherein R 18 is hydrogeit or 
20 axnino-d-eOBlkyl, a-eOalkylammo-d-SC)^!. * K J a 



of the formula: 

-vi°-n' 



* «, n NfR 19 ^) and CO , wherein R 19 is hydrogen or 
snbsutuents, which may be ft? same or afferent, selected ft 

(WQaJkoiy, u.«.™nt on R 14 optionally bears lor 2 

and wherein any heterocyclyl group within a substituent on R 

oxosubsfiuients; caAa moyl, methoxycarbonyl, 

30 (t) R ^^ fomCU ^ C 7"^l N ^neftylcarbamo,l, 

2-ehloroeftyl, 3-chloropropyl, hydroxymethyl, 2-hydroxy 
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methoxymethyl, 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, 2-cyanoethyl, 
3-cyanopropyl, aminomethyl, 2-aminoelhyl, 3-aminopropyl, me&ylaminomethyl, 
efhylaminomethyl, 2-methylaminoethyl, 3-methylaimnopropyl, 2-emylaminoethyl, 
3-emylaminopropyl, dimefhylaxmnomethyl, 2-dimemyla^noethyl, 3-dimemylaminopropyl, 
5 acetamidomethyl, 2-acetamidoethyl, 3-acetamidopropyl or from a group of the formula : 

-X 7 -Q s 

wherein X 7 is a direct bond or CO and Q 5 is phenyl, benzyl, 1-, 2- or 3-pyrrolidinyl, 
morpholino, ia-dioxotetrahydro^H-l,4-tMazin-4-yl, piperidino, piperidin-3-yl, 
piperidin-4-yl, 1-, 3- or 4-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 

10 i-,2-or3-pyrrohdmylmelhyl,morphoHnomemyl,piperidinomethyl ) 

3- or 4-piperidinylmethyl, 1-, 3- or 4-homopiperidinylmethyl, 1,1-moxotetrahydro- 
4H-1 4-thiazin-4-ylmethyl, piperazin-l-ylmethyl, homopiperazm-l-ylmethyl, 
2-pyrrohdin^l-ylethyl, 3-pytroUdin-l-ylpropyl ? 2-pyrroHdin-2-ylethyl, 3-pyrroUdin-2-ylpropyl, 
2-morphohnoethyl, 3-morpholinopropyl, 2-(l J-dioxo te tr^ydro^H-l,4-thiazin-4-yl) 6 thyl, 

15 3-(l l-dioxotetrahydr6^H-l,4-lWazm-4-yl)propyl^ 2-piperidinoethyl, 3-piperidinopropyl, 
2-piperidin-3-ylethyl, 3-piperidin-3-yl P ropyl, 2- P iperidin-4-ylethyl, 3- P iperidin-4-yl P ropyl, ■ 

2- homopiperidin-l-ylethyl, 3-homopiperidin-l-ylpropyl, 2-piperazin-l-ylethyl, 

3- piperazin-l-ylpropyl; 2-homopiperazin-l-ylethyl or 3-homopiperazin-l-ylpropyl, 

• and wherein any CH 2 or CH 3 group within a R 14 substituent optionally bears on each 
20 S aidCH 2 orCH3grouponeormorefluoro,^^ 

fiomhydroxy, amino, methoxy, methylsulphonyl, methylamino, dmiethylamino, 
dnsopropylamino, N-emyl-N-memylamino, N4 S opropyl-N-memylamino,-N-methyl- 
■ N-propylamino, acetoxy, acetamido and N-methylacetamido, or from a group of the formula : 

-X 8 -Q 6 

25 wherein X 8 is a direct bond or is selected from O, NH, CONH, NHCO and CH 2 0 and Q 6 is 
pyxidyl, pyridylmethyl, pyrrohdin-l-yl, pyrrohdin-2-yl, morpholino, piperidino, piperidm-3-yl, 
piperidin-4-yl, piperazin-l-yl, 2- P yrrolidin-l-ylethyl, 3-pyrroUdin-l-ylpropyl, pyrrohdin- 

2- ylmethyl, 2-pyrrohdin-2-ylethyl, 3-pyrroHdin-2-ylpropyl, 2-morpholinoethyl, 

3- morpholinopropyl, 2-piperidinoethyl, 3-piperidinopropyl, piperidin-3-ylmethyl, 2-pipendm- 
30 3-ylethyl, piperidin-4-ylmethyl, 2-piperidin-4-ylethyl, 2-piperazih-l-ylethyl or 3-p iP erazm- 

1-ylpropyl, . 

and wherein any aryl, heteroaryl or heterocyclyl group within a substrfuent on R 
optionally bears 1 , 2 or 3 substituents, which may be the same or different, selected from 
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optionally beats 1 subsrituent selected from a group of the formula: 

-X 9 ~R 17 

3 .fluoropropyr, 2 -h,u«^^^ 

Lmylaminoethyl, 3-memylaminopropyl, S^ylammopropyl, 

,0 meftoxycarbonylaninomauryl.alhoxycalWar^r'methyl, 

Krr-buroxycarbonylaramomerhyl and from a group of the formula : 
— - X '»-Q' 

wherein X 10 ia a direct bond or is selected from O, NH and CO and Q 7 is 
3-pi«ropy,pipe^-», 2 -p^ 

JTof which optionaUy bears ! or 2 substitue»ts, which may be.tire same or orfferent, 
elected from fluoro, chloro, methyl and methoxy, 

on oxo substituents; and , . 

w R»Uaalec^fromcyano,formyl,csrbox,,carbamoy 1 ,memoxycarbony, 

e«ho*ycarbonyl,H^^ 

MW^^BW-*--* acfyl.prop.onyl, chlorom thyl, 

IchloJtiiyr/S-chlo^ 
25 methoxymetiryl, 2-methmtyethyr, 3-metiro.ypropyl orfroma group of tire formula . 

^X'is.directbtmdorOOandtf^^ 

^thia^yl. Piperidino, 1-homopipetidhty., piperazin-l-yi, h "^f ' 
^pyrroBdinylmetiryr, morphoUnometiry.. pip^dinomeury. Lhomopiperrdmyhrretiryl, 

30 W -dioxo«etrahydrc^H-l,^^ ' 
T,« m nniT,erazin-l-Ylmethyl or 3-morpholinopropyl, 

said CHr or CH3 group one or more fluoro, chloro or rr.ti.yl groups or a substiruent seleCed 
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from hydroxy, amino, methoxy, methylamino, dimemylamino, acetoxy, acetamido and 

' N-methylacetamido, 

and wherein any heterocyclyl group within a substituent on R 14 optionaUy bears 1, 2 or 
3 substituents, which may be the same or different, selected from hydroxy, amino, carbamoyl, 
5 methyl, ethyl, allyl, 2-propynyl, methoxy, methylsulphonyl, N-methylcarbamoyl, 

NvN-dimethylcarbamoyl and acetyl, or optionally bears 1 substituent selected from a group 0 f 
the formula : 

-X 9 -R 17 

wherein X 9 is a direct bond and R 17 is 2-fluoroelhyl, 2-hydroxyethyl, 3-hydroxypropyl; 
10 2-methoxyethyl, 3-methoxypropyl, cyanomethyl, aminomethyl, methylaminomethyl, 
dimemylaminomethyl, acetamidomethyl, memoxycarbonylaminomethyl, 
emoxycarbonylaminomethyl or tert-butoxycarbonylaminomethyl, 

and wherein any heterocyclyl group within a substituent on R 14 optionally bears 1 or 2 
oxo substituents. 

15 . A particular compound of the invention is a qiiinoUne derivative of the Formula I 
wherein: 

Z x isOorNH; : ' 

m is 1 and the R 1 group is located at the 5-, 6- or 7-position or m is 2 and each R 1 
group, which may be the same or different, is located at the 5- and 7-positions or at the 6- and 
20 7-positions and R 1 is selected from hydroxy, amino, methyl, ethyl, propyl, butyl, methoxy, • 
ethoxy, propoxy, isopropoxy, butoxy, pent-4-ynyloxy, hex-5-ynyloxy, memylamino, ■ ■. 
emylamino, dimemylamino, diethylamino, acetamido, propionamido, 2-imidazol-l-ylethoxy, 
2<l,2,4-triazol-l-yl)ethoxy, tetrahydrofuran-3-yloxy, tetrahydropyran-4-yloxy, 

2- pyrrohdin-l-ylethoxy, 3-pyrrohdin-l-ylpropoxy, 4-pyrrolidin-l-ylbutoxy, 
25 pyrroHdin-3-yloxy, pyrroHdin-2-ylmethoxy, 2-pyrroHdin-2-ylethoxy, 

3- pyrrolidin-2-ylpropoxy, 2-morphoHnoethoxy, 3-morpholinopropoxy, 4-morphoIinobutoxy, 
2<ia-dioxotetrahydro-4H-l,4-tWazm-4-yl)emoxy,3-(l,l-dioxote 

4H-l,4-thiazin-4-yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, 4-piperidinobutoxy, 
piperidin-3-yloxy, piperidin-4-yloxy, piperidin-3-ylmeth6xy, piperidin-4-ylmethoxy, 
30 2-piperidin-3-ylethoxy, 3-piperidin-3-ylpropoxy, 2-piperidin-4-ylethoxy, 
" 3-piperidin-4-ylpropoxy, 2-homopiperidin-l-ylethoxy, 3-homopiperidin-l-ylpropoxy, 
: 2-piperazm-l-ylemoxy, 3-piperazm-l-ylpropoxy,4-piperazm-l-ylbu^ 
2-homopiperazin-l-ylethoxy and 3-homopiperazin-l-ylpropoxy, 
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N(ffc) . CH=CH and W bMIS on ^ 

and wherein any CHj or CH, group wi 

W . amtoo, nrefcoxy, rne^hony,, -^^£^-J - — * 
md whereto any hettroaryl or heterocyclyl gr P ^ 

nomopiperazin-l-yl group wrtiun aR «W J 3-meftoxyprop^, 

3-^^^7^-^^ B , wHoh ^ 1 «4e a a nB ord i ^ 
aubstituents each optionally bears 1 or 2 aubsara n 

sdeotetitornflnoro.ohloro.rnethylandrnetiioxy, ■ ^ j or2 

. . andwhexeinanyhe^yclylgroupwirhinasnbstinrentonRopno 



20 

oxo substituents; 6-posiubn of the 

• « 1 e^ the "R 3 group, if present, is located at the -> or d p 

hydroxy, nretiryl.edryi.vtoyLaUyLetirynyl.metiroxy and etiroxy, . 

•Z 2 is-aOCorCH=CHgroup;and 
15 Z isat - carbamoyl, methoxycarbonyl, 

T? 14 is selected from cyano, formyl, carooxy, c«u . 
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2- dimemylaminoethyl, 3-dimemylaminopropyl, acetamidomethyl, 2-acetamidoethyl and 

3- acetamidopropyl, or from a group of the formula : 

"X 7 -Q 5 

wherein X 7 is a direct bond or CO and Q 5 is 1-pyrroUdinyl, morpholino, 1,1-dioxotetrahydro- 
5 4H-l,4-tbiazin-*-yl, piperidino, 1-homopiperidinyl, piperazin-l-yl, homopiperazin-l-yl, 

1-pyrroHdinylmethyl, morpholinomethyl, piperidinomethyl, 1-homopiperidinylmethyl; 

l,l-dioxotetrahyd^H-l,4-thiazin-4-ylmethyl, piperazin-l-ylmethyl, 

homopiperazin-l-ylmethyl or 3-morpholinopropyl, 

and wherein any CH 2 or CH 3 group within a R 14 substituent optionaUy bears on each 
10 said CH 2 or CH3. group one or more fluoro, chloro or methyl groups or a substituent selected 

from hydroxy, amino, methoxy, memylamino, dimethylamino, acetoxy, acetamido and 

N-methylacetamido, 

and wherein any heterocyclyl group within a substituent on R 14 optionaUy bears 1, 2 or 
3 substitute, which may be the same or different, selected from hydroxy, amino, carbamoyl, 
15 methyl, ethyl, allyl, 2-propynyl, methoxy, methylsulphonyl, N-methylcarbamoyl, 

N,N-dimethylcarbamoyl and acetyl, or optionaUy bears 1 substituent selected from a group of 
the formula :• 

-x 9 -^ 7 

wherein X 9 is a direct bond and R 17 is 2-hydroxyethyl, 3-hydroxypropyl, 2-methoxyethyl, 
20 3-methoxypropyl, cyanomethyl, aminomethyl, methylaminomethyl, dimemylaminomethyl, 
• ac^amidomemyl.memoxycarbony 
tert-butoxycarbonylaminomethyl, 

and wherein any heterocyclyl group within a substituent on R 14 optionaUy bears 1 or 2 

oxo substituents; 
25 or a phannaceuticaUy-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinoHne derivative of the 
Formula I wherein : 

Z x isNH; 

m is 2 and the first R 1 group is a 6-methoxy group and the second R 1 group is located 
30 at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 
3-fluoropropoxy, 3-chloropropoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropbxy, 

2- (2-cMoroemoxy)emoxy,2-(2-memoxyemoxy)emoxy,2-pyrroUdm-l-yleto 

3- pyrrohdin-l-ylpropoxy, 2-morphoUnoethoxy, 3-morphohnopropoxy, 



100890 

-33 



, 3ai -^ylpipcridm-3-yi)P^o,y,2-pip«^yWoxy,2(Hme yPP 
4-yDethoxy, P p (4. m eth.ylpip«a™-l-y 1 * ro P OTy ' 

3.t4-(2-fluoroethyl)plP=«™-l-y»P IO P' :>xy • 1 F * 

3-Ucopip«^-i-y»^^ 

JiH-dimethylcarbamoyl, M-ethyl-M methyl y 3 . ch ioropropyl, 

j-n^oxypropyl.dim.thy— ^aro^-iW>- : 

morpholinomeiliyl, piperidinometiiyi, i, 
piperazin-l-ymaethylandS-morpholinopropyl; 

• « -ntohTe acid-addition salt thereof, 
orapharmace.*^ 

A further particular compound of the mvenuo 



30 

• Formula I wherein: 
Z 1 is NH; 
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m is 2 and the first R 1 group is a 6-methoxy group and the second R 1 group is located 
at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 

3- fluoropropoxy, 3-chloropropoxy, 2-methylsulphonylethoxy, 3-methylsulphonylpropoxy, 
2-(2-chloroethoxy)ethoxy, 2-(2-methoxyethoxy)ethoxy, 2-pyrroHdin-l-ylethoxy, 

5 3-pyrrohdin-l-ylpropoxy, 2-morpholinoethoxy, 3-morpholinopropoxy, 
2-(l,l-dioxote1rahydio^^ 

4- yl)propoxy, 2-piperidinoethoxy, 3-piperidinopropoxy, piperidin-3-ylmethoxy, 
N-methylpiperidin-3-ylmethoxy, piperidm^ylmethoxy, H-methylpiperidin-4-ylinethoxy, 

2- piperidin-3-ylethoxy, 2-(N-methylpiperidin-3-yl)ethoxy, 3-piperidin-3-ylpropoxy, 
10 S-CN-methylpiperidin-S-yDpropoxy, 2-piperidin-4-ylethoxy, 2-(N-methylpiperidin- 

4-yl)ethoxy, 3-piperidin-4-ylpropoxy, 3-(N-memylpiperidin-4-yl)propoxy, 
2<4-melhylpiperazm-l-yl)ethoxy,3-(4-me1hylpiperazin-l-yl)pr^^ 

3^4-aUylpipeiazm-l-y^ 

3- (4-acetylpiperazin-l-yl)propoxy, 2-(4-cyanomethylpiperazin-l-yl)ethoxy, 

15 3-(4-cyanomethylpiperazin-l-yl)propoxy, 2-[4-(2-fluoroethyl)piperazin-l-yl]ethoxy, 
344-(2-fluoroethyl)piperazin4-yl]propoxy,2<3-oxopiperazin-l-yl)emoxy^ 
3-(3-oxopiperazin-l-yl)propoxy, 2-(2-pyrrolidin-l-ylethoxy)ethoxy, 
2-(2-morphohnoethoxy)ethoxy, 2-(2-piperidinoethoxy)ethoxy and 

r 

2-[2-(4-methylpiperazin-l-yl)ethoxy]ethoxy; 
20 n is 0 or n is 1 and the R 3 group, if present, is located at the 5-position of the 

l,3-benziodioxol-4-yl group and is selected from chloro and bromo; 

the -Z 2 -R 14 group is located at the 4-position on the benzofuran-7-yl group, 

Z 2 is a OC group; and 

R 14 is selected from chloromethyl, 2-chloroethyl, 3^hloropropyl, hydroxymethyl, 
25 2-hydroxyethyl, 3-hydroxypropyl, methoxymethyl, 2-methoxyethyl, 3-methoxypropyl,. . 
dimemylaminomethyl, 2-dimethylaminoethyl, 3-dimemylaminopropyl, 1-pyrroHdinylmethyl, 
morphohnomemylpiperidinomethyl, l,l-dioxotetrahydro^H-l,4-tMazin-4-ylmethyl, ■ 
piperazin-l-ylmethyl and 3-morpholinopropyl; . 
or a pharmaceuticaUy-acceptable acid-additiori salt thereof. 
30 A further particular compound of the invention is a quinoline derivative of the 

Formula I wherein : 
Z 1 is NH; 
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p it> i j„ o 6-methoxy group ana u» 
mis2 andtofirstR grouptf^m y 2 . chl0to efl-o X y, 

2 .(^Uoroe*o X y>moxy,2-(2-meftoxy » oWoprat y, 
5 3-py^oUdfc-l-ylpropoxy, 2-^hol— * ' ^ t^rt^W** ' 

WOww 'TtrrX "^y^-4-y^, 

H-^^-y^osy.piP-^^^- ^ 
2-P^-3-y»« 

M^ylp-P^-l-' 1 ^ < ^Wphonylpi^i-yDprop-y, 
15 s^omethyipiP-^- 1 -^ 0 ^ 1 ^4-yDefl.oxy, 

^^"^^.Ly^^ ' • 

2 C2-morpholinoethoxy)ethoxy, 2-(2 PiP enau 
to -Z'-R 14 g™P ^ located at 416 ^ 

2-hya-xye*yi. ^ 
30 s^y^^U-py^^^— ^ 

1-owroUdmytaKthyl.motphotoomethyl.PP 
^Ma^y**** andpip^azin-l-y" 
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or a pharmaceutically-acceptable acid-addition salt thereof. 

A further particular compound of the invention is a quinoline derivative of the 

Formula I wherein : 
Z'isNH; 

5 m is 2 and the first R 1 group is a 6-methoxy group and the second R 1 group is located 

at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, ( 
3-fluoropropoxy, 3-chloropropoxy, 2-(2-chloroethoxy)ethoxy, 2-(2-melhoxyethoxy)ethoxy, 

2- pyrrohdin-l-ylethoxy, 3-pyrrolidin-l-ylpropoxy, 2-morpholinoethoxy, 

3- morpholmopropoxy,2-(l,l-cnoxotet^^ 
10 3-(l,l-dioxotetrahydro-4H-l,4-ta 

3-piperidinopropoxy, 2<4-methylpiperazm^-yl)ethoxy, 3-(4-methylpiperazin-l-yl)propo X y, 

3<4-aUylpiperazm-l-yl)propox^^ 

3-(4-acetylpiperazm4-yl)propoxy,2<4-cyanomemylpiperazm^ 
3-(4^yanomethylpiperazin-l-yl)propoxy, 2.[4-(2-fluoroemyl)piperazin-l-yl]ethoxy, 
15 3-£4-(2-fluor6ethyl)piperazin-l-yl]propoxy, 2-(3-oxopiperazin-l-yl)ethoxy, 
3-(3-oxopiperazin-l-yl)propoxy and 2-(2-pyrroHdin-l-ylethoxy)ethoxy; 

n is 0 or n is 1 and R 3 is a chloro group located at the 5-position of the 

benzofuran-7-yl group; • ' 

the -Z 2 -R M group is located at the 4-position on the benzofuran-7-yl group, 

20 Z 2 is a OC group; and 

R 14 is selected from hydroxymethyl, methoxymethyl, dimethylaminomethyl, 

1- pyrrolidinylmethyl, morpholinomethyl, piperidinomethyl, 1,1-dioxotetrahydro- 
4H-l^thiazin-4-ylmethyl andpiperazin-l-ylmethyl; 

or a pharmaceutically-acceptable acid-addition salt thereof. 
25 A further particular compoundof the invention is a quinoline derivative of the 

Formula I wherein : 
Z 1 is NH; 

m is 2 and Ihe first R 1 group is a 6-methoxy group and the second R 1 group is located 
■ at the 7-position and is selected from methoxy, ethoxy, 2-fluoroethoxy, 2-chloroethoxy, 
30 3-fluoropropoxy, 3-chloropropoxy, 2-(2-chloroethoxy)ethoxy, 2-(2-methoxyemoxy)emoxy, 

2- pyrrolidin-l-ylethoxy, 3-pyrroUdin-l-ylpropoxy, 2-morpholinoethoxy, 

3- morpholinopropoxy, 2-(l,l-dioxotetrahydro-4H-l,4-thiazin-4-yl)emoxy, 
3-(i,l-dioxotetrahyd^o-4H-l,4-tMazin-4-yl)propoxy, 2-piperidinoethoxy, 
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f4-acetylpiperazm-l-yl)propoxy, M4-cyaiw j r r • 

silopiperazur-l-yl^^^ _ 

n i8 0 ornis 1 andR'isa Ctioro gn,up locked at the 5-poation of the 

1 3-benziodioxol-4-yl group; 

^.Z^groupialoc^atte^sitiono^ebenzotean-^^up, 

I0 z'is aCH=CH group; and meteycaAonyl , ethoxycarhonyl. 

R 14 is selected from cyano, carboxy, carbamoyl, j 

piperazin-l-ylcarbonyl; 

Particularoon.pom.dsoffl.etaventioumclude.forexample.th q 

20 Aqmnohnedenvattveofffier _ hletote preparation of cteBically- 

Suchproccsses.whenused.oprepare q , Mowtag 



NCR 2 ) group, the reaction of a quinoltoe of the Formula E . 
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wherein L is a displaceable group and m and R 1 have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, with a compound of 
the Formula HI 



(R3) 




m 



wherein Z 1 is O, S, or N(R 2 ) and n, R 3 , R 2 , Z 2 and R 14 have any of the meanings defined 
hereinbefore except that any functional group is protected if necessary, whereafter any 

10 protecting group that is present is removed by conventional means. 

The reaction may conveniently be carried out in the presence of a suitable acid or in 
the presence of a suitable base. A suitable acid is, for example, an inorganic acid such as, for 
example, hydrogen chloride or hydrogen bromide. A suitable base is, for example, an organic 
amine base such as, for example, pyridine, 2,6-^^, 00111^ 4^emylaminopyridine, 

15 triemylamine;morpholme,N-memylmorphoUneormazabicyclo[5.4 

example, an alkali or alkaline earth metal carbonate or hydroxide, for example sodium- 
carbonate, potassium carbonate, calcium carbonate, sodium hydrbxide or potassium 
hydroxide, or, for example, an alkali metal amide, for example sodium hexamethyldisilazane, 
or, for example, an alkali metal hydride, for example .sodium hydride. 

20 A suitable displaceable group L is, for example, a halogeno, alkoxy, aryloxy or 

sulphonyloxy group, for example a chloro, bromo, methoxy, phenoxy, pentafluorophenoxy, 
methanesulphonyloxy or toluene-4-sulphonyloxy group. The reaction is conveniently carried 
out in the presence of a suitable inert solvent or diluent, for example an alcohol or ester such 
as methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as methylene 

25 chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrofuran or 1,4-dioxan, 
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solvent such as toluene, or a dipolar aprotic solvent such as 
m aromatic solvent g^pyrmUdin-^e or 

H^^irnethylfornvarmde.H.H-dnncthylace ta fee range, for 

atoethyUnlphffldde. The reaction is convemently earned out 

— reac^mac^mpoundoftire 
5 Typicany.fcetpfinohneoftire^ . 

— -^^-"Trr^oiunrc— oreodium J 
co„vemenflym.hepresenceofabase,forexamp P 50 „ c _ prefcrab ly ~> 

^amemyldiailazane, and at a temperature in tire range, for example, 
ia tire range, for example, 0 to 70»C ^ ^ ^ 

10 T^^^^^^^^lurefornrofaaanvWtir^acidof 

tootfteteb aaeor— hefore. When it is desired to ' 
tofannuUH-Lwhe^Lhastornea^ng ^^^sxample.an 

orgardeanunehaae.ehaa.forexanrple.pyn^.^^ . 
15 ^yl-in^dlne.^lannne.n^o^ J^^^^or ' 
a a MM c^lo.[5.4.0 ) nndec-7^e,or, t orexanrple,an=l k ^ ^ , 
hydroxide.forexanrplesodiurn^nate.potassrunrcarbona.e.ealam 

hy^xideorpota^umhydroxide. f described in the / 

as to effect removal of the protecting group wrth rrurnmum cn 
25 the molecule; «^inw for the sake of convenience, in 

wM ch W. aa m, for example, lower 

Tt will be understood that these example 

Where specific examples of method^ ffld methods of deprotection 

. - — — not ^: c r:rrrprofLmvention. 

„„« specifically mentioned are, of cour^-r ^ ^ , 
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containing 1-20 carbon atoms). Examples of carboxy protecting groups include straaght or 
branched chain (l-12C)alkyl groups (for example isopropyl, and tert-butyl); 
lower alkoxy- lower alkyl groups (for example methoxymemyl, ethoxymethyl and . 
isobutoxymethyl); lower acyloxy-lower alkyl groups, (for example acetoxymethyl, 
5 propionyloxymethyl, butyryloxymethyl and pivaloyloxymelhyl); lower 

alkoxycarbonyloxy-lower alkyl groups (for example 1-methoxycarbonyloxyethyl and 

1- ethoxycarbonyloxyethyl); aryl-lower alkyl groups (for example benzyl, 4-memoxybe^l, 

2- nitrobenzyU 4-nitrobenzyl, benzhydryl and phthahdyl); tri(lower alkyl)silyl groups (for 
example trimemylsilyl and t^-butyldimethylsilyl); tri 0 ower alkyl)silyl-lower alkyl groups 

10 (for example trimethylsilylethyl); and (2-6C)alkenyl groups (for example allyl). Methods 
particularly appropriate for the removal of carboxyl protecting groups include for example 
acid- base-, metal- or enzymicaUy-catalysed cleavage. 

. ' Examples of hydroxy protecting groups include lower alkyl groups (for example 
tert-butyl), lower alkenyl groups (for example allyl); lower alkanoyl groups (for example 
15 acetyl); lower alkoxycarbonyl groups (for example tert-butoxycarbonyl); • ■ 
lower alkenyloxycarbonyl groups (for example allyloxycarbonyl); aryl-lower alkoxycarbonyl 
groups (for example benzyloxycarbonyl, 4-methoxybenzyloxycarbonyl, 
2-nitrobenzyloxycarbonyl and ^nitrobenzyloxycarbonyl); triaower alkyl)silyl (for example 
tximethylsilyl and ^-butyldimethylsilyl) and aryl-lower alkyl (for example benzyl)- groups. 
20 , Examples of amino protecting. groups mcm^ 

example benzyl and substituted benzyl, 4-methoxybenzyl, 2-nitrobenzyl and 
2 4-dimethoxybenzyl, and triphenylmemyl); di-4-anisylmemyl and furylmethyl group,; lower 
aikoxycarbonyl (for example t^-butoxycarbonyl); lower alkenyloxycarbonyl (for example 
anyloxycarbonyl); aryl-lower alkoxycarbonyl groups (for example benzyloxycarbonyl, 
25 4-memoxybenzyloxyca^ i 
UialkylsUyl (for example trimethylsilyl and t^-butyldimethylsilyl); alkyHdene (for example 
methylene) and benzylidene and substituted benzyhdene groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base-, metal- or enzymically-catalysed hydrolysis for groups such as - 
30 2-nitrobenzyloxycarbonyl, hydrogenation for groups such as benzyl and photolytically for 
groups such as 2-nitrobenzyloxycarbonyl. 

The reader is referred to Advanced Organic Chemistry, 4th Edition, by J. March, 
published by John Wiley & Sons 1992, for general guidance on reaction conditions and 



100890 



- 41 - 

. o o* d Petition bvT. Gxeen etal., also 

agents and to Protective Groups in Orgarnc Synthesis, 2 Edmon, by 

nnolished by Iota Wiley & Son, for generel guidance on protecting groups. 

, WO 00/68201. Forexample.alAdrhydrc^uinoun^-oneofFoonnlaTV 

o 



( R 1 )m 




CN 

IV 



i •nreandR-haveanyofuremeanregsdetaedheremtaforeexcept.l.atanyfuncUonal 
tl I ZZU may be reacted with a halogenaung agent such as thiony. 

™,drexybenzc*tran3nd7^^^^ (R—JH. 
„,Sresnectively)n>aybe obtained by conventtonal procedures. 

20 group is a group of the formula ^ 

wherein tf is arr aryl-d^l, O-TOcyc.oaftyHl-oOalltyl, <VK**>»^ 

substituted nary! group -X' is an oxygen atom, the couptag, convenrently » 
25 of asni^ledAydratingagent,ofaquinolineoftheFonnulaV • 

h einm R« Z> n R ! , Z* m dR» have any of the meanings defined hereinbefore except 
wherein m, K , ^ , jv , ^ . fl i rn hol of the formula 
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(R 3 )r 



Q i.OH wherein any functional group is protected if necessary, whereafter any protecting 
group that is present is removed by conventional means. 

5 • A suitable dehydrating agent is, for example, a carbodiimide reagent such as 

dicyclohexylcarbodiimide or H 3-dimemylanunop^^ or amixture of 

an^ocompoundsuchasdiethyldfdi-^-bhtylazodie^ ' 
triphenylphosphine. Tte reaction is conveniently carried out in the presence of a suitable xnert 
solvent or diluent, for example a halogenated solvent such as methylene chloride, chlotoform 

10 orcarbontetracWondeandatatemperaturem 10 to'150°C, preferably 

at or near ambient temperature. 

' The reaction is conveniently carried out in the presence of 'a suitable iuert solvent or 
d*ent, for example a nalogenafcd solvent such as methylene chloride, chloroform or carbon 
m^^andatatempemmminme range, for «ample,10ml50°C.p«efemblya,o r near 

15 ambient temperature. i 

(c) FortheproductionofthosecompoundsoftheFonnulalwhereinR isan 

amino-substituted (l-6C)alkoxy group (such as 2-homopiperidin-l-ylethoxy or ^ 
3-dimemylannnopropoxtf 1Sa 
halogeno-substitated (l-6C)alkoxy group with a heterocyclyl compound or an appropriate 
20 amine. The reaction is conveniently carried out in the presence of a suitable inert diluent or 
carrier as defined hereinbefore and at a temperature in the range 10 to 150°C, preferably at or 
near ambient temperature. 

(d) FortheproductionofthosecompoundsoftheFormulalwhereinanR group contains 
a (l-6C)alkoxy or substituted (l-6C)alkoxy group or a (l-6Qalkylarnino or substituted 

25 (l^Qalkylamino group, the alkylation, conveniently in the presence of a suitable base as 
aefmedherembefore,ofaquinoline derivative of the Formula I wherein me group contams 
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_ c^ondarv amino group as appropriate. 

e^le, 10to 140-C.convemenflya.or eFonnntaIwhMetoRl 

Convemendyfortneproducuonof 111086 . Motive aminarion 

v^+^tPd f l-6Qalkylamino group, a reuuu 
10 . contains a (HCXW— - £i JI*. of those compounds o, me 

^ulalwhereinR'contamsaH-me&ylP P ' f a s ^ Ie reducmg agent. A 

I5 alumummh^dndesucnas ^ohydrioe, sodrum 

Wbhydride such as sodrWhorobydrrde, sodmm T ^ xyteohy dride. The 

rfWb-*-* ^^^altveatoranuenUor — 
^on is conveniently performed m a sur^ ^ ^ 

aod ethanol foi the h- P<«-*> 88 ^ ta ft. range, for 

^cy^borohydrid, ^^"^IJL 

w Fc^ap.oduc.onof^ooropo^^ (1 . 6C)OT honyl 

poup ox whereur an* R orR or therein an R 1 orR> subsume* . a 

compound of FonnmaIwh.re.nZ - . S gr P ^ ^ a g group as 

(l^Qalkyltnio group or wherem an R R orR 

.ppropriate. 1 ^reaction conditions for auchpardal or complete 

Conven.ionaloridationreagentssndreaot.on 

oridanouofasnipnuraronrarewenitnownro.eor^- ^ ^ hMetaWoK 
„ TT.ereaouon.convenienUyurnaepresenceofasunableb 
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and in the presence of a suitable catalyst, of a compound of the Formula VI 

d 



9 



( R 1 )m 




(R 3 )n 



10 



VI 

whereinLisadisplaceable group as defmedherembefomandm,R 1 ,Z 1 ,nandR 3 have anyof 
the meanings defined hereinbefore except that any functional group is protected if necessary, 

5 with, a compound of the Formula VH 

HZ? R 14 vn 

wherein Z 2 is a OC or C(R 13 )=C(R 13 ) group andR 13 andR 14 haye any of the meanings 
definedhereinbefore except that any functional group is protected if necessary, whereafter any- 
protecting group that is present is removedby conventional means. 

Conveniently the displaceable groupis a halogeno group such as iodo, bromo or 
chloro. A suitable catalyst is, for example, an organometallic reagent, for example an ■ 
organopaUadium compound such as tetraMs(triphenylphospmne)palladium(0) or - , 
bis(triphenylphos P hine)paUadium(II) dichloride. The conversion reaction is conveniently 
carried out in the presence of a suitable inert diluent or carrier as defined hereinbefore and at a 
15 temperature in the range 10 to 150°C, preferably at or near 60°C 

(g) For the production of a compound of the Formula I wherein R w is a carboxy group, the 
cleavage of a compound of the Formula I wherein R 14 is a (l-6C)alkoxycarbonyl group. 

The cleavage reaction is conveniently carried out by the hydrolysis of the 
(l-6C)alkoxycarbonyl group in the presence of a suitable base, for example an alkali or 
20 alkaline earth metal carbonate or hydroxide such as sodium carbonate, potassium carbonate, 
calcium carbonate, sodium hydroxide or potassium hydroxide and in the presence of a suxtable 
inert diluent or carrier as defined hereinbefore such as methanol and at a temperature m the 
range 10 to 150°C, preferably at or near 40°C. 

00 The reaction, conveniently in the presence of a suitable dehydrating agent as defined 
25 hereinbefore, of a compound of the Formula I wherein R 14 is a carboxy group with an 

appropriate amine to form a further compound of the Formula I wherein R 14 is a carbamoyl, 
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' 6ci»^ lMhetero0yCl,1Ca *° nylamin0 
H^WQal^caibamoyl.IiH^-Kl- 60 ^ 11 

, M M tmthepesenceofasmtableinertdfl»ent OT 
ononis convenient* carnedou, »ft J w ^ ^ 

carier as defined ^ - - - » » " "* 

Whe.apha™^^^ by, to example, of 

said ,mnoU»e denvafive W id> a amtable acd uamg a 

Bfi!2B«U^ heus ed K ,n.eas«etheeffectsoftheoompo m d S a S 

The Mowing assays can be used to m 
inhibitors of theMAPKpathway. 

» ^"^^^Kpathway, acoup!edassay was canied out which 
ToevaloateinhibitorsoftheMAPKp .^to the substrate to the presence 

I5 ^ceO^Htor. ^^^X^ceB^^^ 
humanp*^ (GST-MEK) was Active GST-MEK was first 

— - -n proteincontahnn^MAP : 
^uracriva^arecornhtnan.^throne^ r6 ^ ote ^om temperature* 

• kinase (GST-MAPK) in the presence °^ ^ activated GST-MAPK was then incubated 

20 the presence' or absence of potential "^^^ ^ jojnutes at fobm temperature in the 
. ^myeanbasic protein (MBP) as substrate fori ^ rf ^ ,„ 

^cacid. J^gs— Thee«ent 

offtesubsttateonafiltermat.washmg ^ 
* ofhthibidonwasde^edbycornpanaonwr^unhea. ^ 

ThefinalaasaysoWoncon^inedlOtnM^pH^ 5ng 

», u.into 0 5mM sodium orurovanadste, 0.05*w/ 
[.^ATP.MSmMMgCOA^O. mM of ^ • 

. GST-MEK,rp 4 GST-MAPKa ml 16.5p.gMBPurarea 

(b) aaaaM^JflMIS^MB! • t,T,'tine GST-MEK or GST-MAPK, a direct 

„" Tode^rmmewhemercompo^-— l^.— — 
assayofM^Kacdvi^^d 0 ^^^^.s^E, and used for me. 
GST-MEK fusion protein containing two y 
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assayinthepresenceandabsenceofpotentialinhibitors. The activated GST-MAPK was ^ 
incubated with substrate (MBP) for 60min at room temperature in the presence of ATP, Mg + 
and 33 P-ATP. The reaction was stopped by addition of 20%-v/v phosphoric acid. 
Incorporation of 33 P into the myelin basic protein was determined by capture of the substrate 

5 on a filter mat, washing and counting using scintillation methods. 

The final assay solution contained 12mM Tris, pH 7.5, 0.06mM EGTA, 30mM 
[y^ATP, Mg(OAc)2, 0.6mM sodium orthovanadate, 0.06%w/v BSA, 28ng 

GST-MAPK and 16.5pg MBP in a reaction volume of 60ul. 
(c) Cell proliferation assays 

10 Cells were seeded into multi-well plates at 20,000 - 40,000 cells/ml in growth medium 

containing 5% FCS and incubated overnight at 37°C. The compounds were prepared in fresh 
medium at an appropriate concentration and added to the wells containing the cells. These 
were then incubated for a further 72 hours. Cells were then either removed from the wells by 
incubating with trypsin/EDTA and counted using a Coulter counter, or treated with XTT/PMS 

15 in PBSA and optical densities read at 450nm. 

The following assays can be used to measure the effects of the compounds of the 
present invention as c-Src tyrosine kinase inhibitors, as inhibitors in vitro of the proliferation 
of c-Src transfected fibroblast cells-, as inhibitors ifivitro of the migration of A549 human lung 
tumour cells and as inhibitors m yiyo of the growth in nude mice of xenografts of A549 tissue. 

20 (d) Tn Vitro Src Hnzvme Assay 

The ability of test compounds to inhibit the phosphorylation of a tyrosine containing 
polypeptide substrate by the enzyme c-Src kinase was assessed using a conventional Elisa 
assay. 

A substrate solution [100pi of a 20ug/ml solution of the polyamino acid 
25 Poly(Glu, Tyr) 4:1 (Sigma Catalogue No. P0275) in phosphate buffered saline (PBS) 

containing 0.2mg/ml of sodium azide] was added to each well of a number of Nunc 96-well 
immunoplates (Catalogue No. 439454) and the plates were sealed and stored at 4°C for 
' 16 hours. The excess of substrate solution was discarded, and aliquots of Bovine Serum 

Albumin (BSA; 150^1 of a 5% solution in PBS) were transferred into each substrate-coated 
30 assayweUandmcubatedforlhouratamb^^^ The 
. assay plate wells were washed in turn with PBS containing 0.05% v/v Tween 20 (PBST) and 
with Hepes pH7.4 buffer (50mM, 300uJ/well) before being blotted dry. 
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T 0 0010* *«*« 9» of eachdiMon 

^eddUu-ecDMSOmsteadof compound. W « Mw)dedt0 

AcU«humanc*ctanase(r 14 . u7)was diluted immediacy prior to 

Wta. 0.2mM sodium ormovanadate. 2mM ffitnrofcr ^ ^ 

^mcub^at^ien^mper^f^mmu^ ^ h(jtyK)sfae 

W00O,*H»r — g0 - 5 * WV ^ A ^ sa ^^uidwas discarded andeacn - 
teubatedfor Ihouratamoienttemperamre. T*e sup .. 

• .. «,w»<rrfx41 Horse raffish peroxidase (HRT) imscu r 
^waswasheawrffiPBST x* H lw)WBdflute dbyarac«orof«00wr,h 

^anubodytAmerahamCa.alogueNo.NXAMl 1 W baKdte 

rt «<r ti<! A. and added to each well. The plates w 
20 PBST containing 0.5% w/v BS A and aa ^ . ^ 

, u . ttPTTinftra tnre The supernatant hqmd was discaroea an 
1 hour at ambient temperature, ir 

washed witnPBST(x4). , No P4922) was dissolved in distiUed water 

AP GSBcapsule(SigmaCatalogueNo.P4922)w perborate . 

2,2^3^^ -plates 
No. 1204 521). Aliquots (lOOul) of the resultant ^^^^^ optical density value of 
—a^ 

30 ^proximately 1.0. -Blank (noA , which mve 50% inhibition of enzyme actxvxty. 
(e) - ^ttoc^SrcJr^ 
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^^yde^^^^ofa^compoundtoinhibitfteproM^onof 

withanaotivatingmutantOfSSaRothomaa^lc. 

Usingasimrlar precede to ti,atdescribedbyShallowayer,A,£yl, 1987,49.65 73, 
5 NB33T3 cells were transfecleri with an activating moan. (r 530F) of human c-Src. The 

eetture-tieated clear assay pla*s (Cosmr) eacb containing an assay medium °°°*<™* 
Mbecco's modified Eagle's merirum (DMEM; Sigma) plus 0.5% foetal catf serum *Cft 
Lgbnamine, 100 uni M penicilHn and -Umg/ml streptomycin in 0,% aqueous aodnnn 
l0 chloride solution. 1 bepla to we I eincnba t edovernigb,at-37'C ffl abnrnidined 

(1 5% COz : 95% air) incubator. »,.«-■■ 
' Tes.compound.wemsolubmsedinDMSOtoforma lOmM Steele sottrtion. Abouots ; 

appropriated. Seri* duutions were male* give a range of ~<~~~*~* . ' 
15 ^.owbichtestcomponndwaanotaddedwereincluderioneacbplate. The plates were 

inOT ba^overnightat37=Cinahnrnidifieri,(7.5%C0 5 :95%ak)incnb^ ■ - 

^JlJL reagent <Boe^^C-ogneNo.«7^wa 8 ^by 
aLtorofWOOinDMEMn^urnconbdningO^H^andaU^C^wereaddedto 

^weUtogiveannalconccnuationof >0pM>. The plates were incubated at 37°C for 
20 ^onra. The med« decanted. Adenabarabngso.urion^enatsolnrion.Boe^ 
M^beinrCatalogneNo. 647 229; 5<W was added to each well 

^ wens were washeri wtth PBS (2O0„ per well). Anti-BrdU-Peroxidase .solution . 

25 LaMngX^SAa.dO.^drieds^^^^^^" 
Beverages, Stafford, GB) and an atta,o. M - *e resetter,, sottrtion was added to «» 

wett. ^^^^-.P"-^*^-^*"""^ The 
wells were wasbedwidr PBS (^«oensnreren»va. of non-bonnd antibody con^ The 

pI atea were blotied dry and retranrettylr-nzidine substiato solution (Boebringer Mannhenn 
30 Catido 8 aeNo.647229; 1 00 U f)waaadderi K eacbwett. m plates were gentiy agreed or ,a 
plateaLerwbUetbecolourdevelopedduringaiO^Ontinu^period 
L wetts was measure* a, 690nnx Ttte e«en. of inbibition of cettular proliferanon atarange 
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-* - ^-proliferative IC* value 

of concentrations of each test coraponnd was detemnn 
was derived. 

This assay determines toe aDiiny ux 

5 _n— m ~ 27-«— 

"~ ' ^cLwlbath. A «*» at^us 
(Difco Catalogue No. 0142-01) was W ^^^^ aliquot (1-5 ml) of the agar solution was 
agar solution was autoelaved and stored at 42 U ^(Accession!*. 

10 ATC CCCL185)wereanspendedataeoncen tt anonof2,10 oeU 

maintained at a temperature of 37°C. m „ rfene a by pipette into the centre of 

------ r^rrprri^o--^ 

(BibbyS^CalalogueNo ^^ofniedinmwMcn had been cooled 

15 golUngof^eagarose^n^gdreple^^ — pleB . Test 
to 4-C were transferred into each well, tabng care no ^ „„ 
LpoundaweredUnted^a^a^^^O^ — 

' ^T^l^^bi.oryXCaawaaderivedhyplon.ngn.entean ■ 

the edge of fee agar droplet. A migratory 
l^onreeasurereenlagain^tcorepoundc.ncen.ahon. 

« ^^^^^.nlreic.CMderleyP^^snain),^^ 
c.^^-^^^ m< ^ C a tt logue N o.40Z34)were^ 

^ — — r^oiuree. —werepreparedasa 
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bM =d SO sp raS ion inl *po 1 ^ve U cle»ddc S ed oran yc 0 cedai ly forap Ki odo f 

about 28 days. The effect on — growth wasassesaed. 
A^nghfephannacologica.propcroes^ 

tests (a) to-® > 

Test (a):- Kso in the range, for example, less rhan 4mM; 

Test(b):- activity was observed in this screen; 

Test(c):- ICso to die range, ft* example, less than 30uM. 

10 Test(d)> IC 5 .intherange,forexa 1 npl«,0.001-10 ( rM ; 

Test (d)> Kso hi the range, for example, 0.01 - 20 pM; 

TestW- activity in the ranget for example, 0.1-25(11* 

Testfe v- activity in lie range, for example, 1-200 nig*g/day, 

a tacomponnds^ofmepresentinvention. AccordmgJynonnmward^co.og.ca.effe^ , 

20 1 i*i-<.«--«- fc --'* ,,, - , ^ ,f , 

,5 Is oraoneousorodysolutionsorsuspensions)^ 
a^oroUysolotionforinbrav^ 

nr as a suDPOsitory for rectal dosing). - • ■ - " T ' 

conventionalphtonacenticalexc, P ien«,weU k nownin*ear t Thua, compositions ^ 
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preservative agents, ^.^iscomtoedwithoneormoreexdpientsto 

pamcmar route of adnnmsttatron. Forexamp ^o.SmgtoO.5 gof «*v. 

s lath— to humans will gener* contarn, »»«-*. ^ ^ m 

appropriate and convenient amount of excipren 

p^tby weight of the total composrbon. of acom pound of the 

ffld „ of ,ha animal or patient and the route of 

U TSregftghodyweight^reeetvaAgtvenrfr^ aus „ f or example, for rntravenon 3 v 

. admmi^non.adose^.herange.forexample.alm^ ^^.fcr, 
^rallybeuseo. Similarly, '^^^ttT'oral admuustration is however 

M preferreipartfcalarlyinmbletfoim. Typrcally, 

„ M gof acompoundof *is hrventron ^ ^ provided a .ninohna derivativ e 

Acec^g^afnrdteraapeotofthamvenho ^ ^ ^before for use 

« ^ToranhannaeeutieaUy-acceptableaaltthereof.aa 
ofrieFormulatorapharm • ^ 
taamethodofheatmenrofthehumanor etovatives of the present 

Aa stated above we have alao found that the qmn s obtainedb y 

compounds of Fonnulal are espeetedt ftheME Keazymes that are 

tovolvedintheMAPKpathway.Further.theco p 
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useful in the prevention or treatment of those tumours which are mediated alone or in part by 
inhibition of the MEK enzymes L e. the compounds may be used to produce a MEK enzyme 
inhibitory effect in a warm-blooded animal in need of such treatment. Specifically, the 

' compounds of Formula I are expected to be useful in the prevention or treatment of solid 

5 tumour disease. 

Thus, according to this aspect of the invention there is provided of a quinoline 
derivative of the Formula I, or a phatmaceutically-acceptable salt thereof, as defined 
hereinbefore for use as an antiproliferative agent in the containment and/or treatment of solid 
tumour disease. 

10 Acoordingto a further aspect of the invention.there is provided the use of aquinoline 

derivative of the Formula I, or a pharmaceutically-acceptable salt thereof, as defined 
hereinbefore in the manufacture of a medicament for use as an antiproliferative agent in the 
containment and/or treatment of solid tumour disease. 

According to a further feature of the invention there is provided a method for 
15 producing an antiproliferative effect by mecontainment and/or treatment of solid tumour 
disease in a warm-blooded animal, such as man, in need of such treatment which comprises 
administering to said animal an effective amount of a quinoline derivative of the Formula I, or 
a pharmaceutically-acceptable salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided the use of a quinoline 
20 derivativeofmeFbmulal.orapharmaceuticaUy-acceptable ' 
hereinbefore in the manufacture of a medicament for use in the prevention or treatment of 
sofid tumour disease in a warm-blooded animals such as man. 

According to a further feature of this aspect of the invention there is provided a 
method for the prevention or treatment of solid tumour disease in a warm-blooded animal, 
25 such as man, in need of such treatment which comprises administering to said animal an 
effective amount of a quinoline derivative of the Formula 1, or a pharmaceutically-acceptable 
salt thereof, as defined hereinbefore. 

According to a further aspect of the invention there is provided the use of a quinoline 
derivative of the Formula I, or a pharmaceuticaUy-acceptable salt thereof, as defined 
30 -hereinbefore inthe manufacture of a medicament for use in the prevention or treatment of 
those tumours which are sensitive to inhibition of MEK enzymes that are involved in the 
MAPK pathway. Particular enzymes that the tumours may be sensitive to are MEK 1, MEK 2 
and MEK 5. 
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5 ^lesaltth^asdetoedhereinbefore. a<pinoItae 

According to a further aspect of the invention thore is provide 

• H ^^lWa lOT .P>~mac^y-a^ 
amative of the Formula 1, or p MEK enzyme 

^inbef o^ iu the mauuf acture of a ruedrcameu. f or use m provi 

method for providing a MfcJS. enzyme mm , 
^^^veaa^tofa^aert^veof^a^a 

- - invenuonpossess 

of metastasisiiig tumour cells. > 

20 

coarpouucsoftopresen.toveuuoaa^e^^be useful^ 'J 

Knases such as c-Src Kinase ft* are invoived . the J 

25 compounds of me present invendon am ****** °^Z^ c-Src. U me 

^ ™»v be used to produce a c-Src enzyme inhibitory effect in a w 
compoundamaybensedtop to compoo nds of me present tovenuon are 

animal in need of such treatment Specifically, m v 

A^ventionortmateientofsolidtumoiiidisease. 
expectedtobeusefnlmtheprevenaonor a 0 ™ 0 Bne derivative of the 

v „.«nf die invention there is provided a quinonneoa 
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According to a further feature of this aspect of the invention there is provided the use 
of a quinoline derivative of the Formula I, or a pharmaceuticaUy-acceptable salt thereof, as 
defined hereinbefore in the manufacture of a medicament for use as an anti-invasive agent in 
the containment and/or treatment of solid tumour disease. 

5 According to a further feature of this aspect of the invention there is provided a 

method for producing an anti-invasive effect by the containment and/or treatment of solid . 
tumour disease in a warm-blooded animal, such as man, in need of such treatment which 
comprises administering to said animal an effective amount of a quinoline derivative of the 
Formula I, or a pharmaceuticaUy-acceptable salt thereof, as defined hereinbefore. 

10 According to a further aspect of the invention there is provided the use of a quinoline 

derivative aflheFann^^ ' 
hereinbefore in the manufacture of a medicament for use in the prevention or treatment of 
those tumours which are sensitive to inhibition of non-receptor tyrosine kinases such as c-Src 
kinase that are involved in the signal transduction steps which lead to the invasiveness and 

15 migratory ability of metastasising tumour cells. 

According to a further feature of this aspect of the invention there is provided a 
method for the prevention or treatment of those tumours which are sensitive to inhibition of 
non-receptor tyrosine kinases such as c-Src kinase that are involved in the signal transduction 
steps which lead to the invasiveness and migratory ability of metastasising tumour cells which 

20 comprises administering to said animal an effective amount o f a quinoline derivative of the , 

Formuia-rror^tmri^ 

According to a further aspect of the invention there is provided the use of a quinoline 
derivative of the Formula I, or a pharmaceuticaUy-acceptable salt thereof, as defined • 
hereinbefore in the manufacture of a medicament for use in providing a c-Src kinase 

25 inhibitory effect. 

According to a further feature of this aspect of the invention there is provided a 
method for providing a c-Src kinase inhibitory effect which comprises administering to said 
animal an effective amount of a quinoline derivative of the Formula I, or a 

phaimaceutically-acceptable salt thereof, as defined hereinbefore. 
30 The antiproliferative and anti-invasive treatment defined hereinbefore may be apphed 

as a sole therapy or may involve, in addition to the quinoline derivative of the invention, 
conventional surgery or radiotherapy or chemotherapy. Such chemotherapy may include one 
or more of the foUowing categories of anti-tumour agents :- 
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, • ^nids lite vincristme.vinblaste.vindesiM and vmorelbme and taxo 

rsr— — -- — 

1Q et0pO side and teniposide, arnsacrine, topotecan and camptothecrn); 
^ttmide and cwroteone acetate), IHKHanagoni 

a-reductase such as finasteride; i4Ve marimastat 

OH, . o^-invaaion agenta (for — ^1*— * ~ 

t^fetaaahAibitoia.tyK.smetanaa.nfcbitoraandsenn ^t^stae 
Mampl c inhibitors of *e epiderma! growth factor fan* (for ft-fr *r 

kinase inhibit auch as N-O-chloro^floorophenylH-medtoxy-e-O- 

„ ^h«^ 

inhibitors of the platelet-denved growth factor ramuy 
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Applications WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and 
compounds that work by other mechanisms (for example linomide, inhibitors of integrin c*03 
function and angiostatin); 

(vi) vascular damaging agents such as Combretastatin A4 and compounds disclosed in 

5 International Patent Applications WO 99/02166, WO00/40529, WO 00/41669, WO01/92224, 
WO02/04434. and WO02/08213; 

(vii) antisense therapies, for example those which are directed to me targets listed above, 
such as ISIS 2503, an anti-ras antisense; 

(viii) gene therapy approaches, including for example approaches to replace aberrantgenes 
10 such as aberrant P 53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme pro-drug 

therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
nitroreductase enzyme and approaches to increase patient tolerance to chemotherapy or 
radiotherapy such as multi-drug resistance gene therapy; and 

(ix) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
15 increase the immunogenicity of patient tumour cells, such as transfection with cytokines such • 

as interleukin 2, interleuMn 4 or granulocyte-macrophage colony stimulating factor, 
approaches to decrease T-cell anergy, approaches using transfected immune cells such as 
cytokme-transfected dendritic cells, approaches using cytokine-transfected tumour ceU lines 
and approaches using anti-idiotypic antibodies. 

20 According to this aspect of the invention there is provided a pharmaceutical product 

comprising a quinoline derivative of the formula I as defined hereinbefore and an additional 
anti-tumour agent as defined hereinbefore for the conjoint treatment of cancer. 

Although the compounds of the Formula I are primarily of value as therapeutic agents 
for use in warm-blooded animals (including man), they are also useful whenever it is required 

25 to inhibit the effects of the MEK enzymes that are involved in the MAPK kinase pathway or 
the effects of c Src. Thus, they are useful as pharmacological standards for use in the 
development of new biological tests and in the search for new pharmacological agents: 

The invention will now be illustrated in the following Examples in which, generally : 

(i) operations were carried out at ambient temperature, i.e. in the range 17 to 25°C 
30 and under an atmosphere of an inert gas such as argon unless otherwise stated; 

(ii) evaporations were carried out by rotary evaporation in vacuo and work-up 
procedures were carried out after removal of residual solids by filtration; 
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■Lly or high ^ ^ chromarography (HPLC) was performed on C18 reverse 

, * „ w «r,t necessarilv the maximum attainable, 

(iv> yields, where present, are not necessarily ui 

« , h v n ucle a rmagnericie S on an ce(t^)and;orir^speer I aI 
^s^werec^dh,^^ b ^^ gaHatf<m . 

-Amies' fast-atom bombardment (FAB) mass specxrai ^ 

SOO^oraBr^rAMSOO^me^c^thrgaraflelds^o,^^ 

l^notae^ea.forex^.e . 
(ix) the foUowing abbreviations have been used:- 

DMF N,N-dimethyiformamide 
DMSO dimethylsnlphoxide 
•jjjp tetrahydrofuran 




s^yanc-HS-^methy.^^ 

5 7-ylamino]qiiinoline 

' s^um^ethyldisaaza^eaMsolutionmraFlO^mljwasaddedtoa,^ 

coded to 0«C. the resultant mixture was stirred and allowed to warm to ambient temperature 
„ forl6hours. The reaction nature was reduced in vacuo and partitioned between ethylacetate 
andwater. Theorgarrics were washed with water, sarurated brine and dried with maguearum 
sulfate The.solventwaarenroved.in vacuo and the residue purifiedby column 
chromato^phy on sihce using a gradient of 0 - 10% meuranol/dichloromemane as eluent 
The productftacdons were combined and reduced in vacuo andthe residne dissolved*, 
15 mi nnna.mcUc*o.nemane,d^^ 

addition of LOMemerealHCl. The resultant solid was oentiifuged and washed wnhdtetiryl 

^<n*M»^*&«>^-'y^^w ******** 

.pMSOds m 373K) 2.30 (m, ZH), 2.80 (s, 3H), 3.15-3.20 (m, 2H), 3.36 - 3.50 (m, W 
4.02 (s, 3HV4.37 ft 2H), 4.45 (a, 2H), 7.0h(s, 1H), 7.35 (d, 1H), 7.44 (4 1H), 7.59 (si 1H), 
00 8.00 (s, 1H), 8.11 (s, 1H), 8.65 (s, 1H); ^^sS S ec 1 rum: M + IT 540.14. 

, The . t 4-(3-n^oxyprop.l-ynyl)benzofuran-7-yl]a J nine used as a starting matenal was 

prepared as follows: 

* Bis(Ttiphenyl-phosphine)palladiumai) chloride (144 mg), copper iodide (58 mg) and 
^propylamine (208 mg) were added to a stirred sohtion of (4- to do-7-amino-benrfu ra n) 
25 (2 66mg)andmemylp n >pargy B emer(144mg)memylacem tt (5m 1 s)a.-20"C. Thereaction ■ 
wasaUowedtowarmmambient^mperanneoverldhours. The reaction mixture was 
partitioned between etiryl acetate and satumted NaHCO, The organics were washed wrth 
samrated NaHCOs, water and saturated brine and dried over magnesium sulfate. Toe product 
was purifiedby column chmma^phyonsfflcausingl00*mcmo ra methaneaselnent 

30 C-memoxyprop-l^^ 

mg) - BMESpeamn: (DMSOds) 3.34 (a, 3H), 4.34 (s, 2H), 5.74 (s, 2H). 6.50 (d, 1H), 6.80 (s, 

1H), 7.05 (d, 1H), 7.96, s. 1H); MsstSf*3rnin; M+lT mass ion not observed 
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" S9 \ m <» a\ was added portionwise over 10 

gBffiBBr <pMSOa 4 )5.47(bs,m«.4 1 (d, 1 H),6. 
lie^hloto-a-cyano-D-nBthoxy-? U <, 

staxdngn^alw^^pareoasfonow-- ^ v rf). potassium 
.. Amixt^ofS-bromopropanoUZOml).^ tete20homs ^ e 

0.2 „ Hg * give WW^J £ „ (t> m 5.3 (bs s, 1H>. 

. ! 72 m 23 (s, 3H), 2.2-2.S (a, «. « * ^ ^ (50 nd) 

20 a—-- ^r^^--^" 

wasa ddcddrop-sea„ I »g30n»u«estoas« 9? g)> 

^<^<- i ^ 4 ^:i:^i ttt ^a noW 3s to ^ f o I 

^^.nd^asatt.wed.o^m ^l**-***" 



1 hour, ruiux- bient temperas * 

(1.6g> W -addedand*en^^ . ^wasMwi** 
The^^pousod^^aod^o^ » ^a^Mso 

o^edwaapusmadbyco^o^^^s^ ^ ^^^g 
^ ^t^nol as eluent There was 



30 ofso^edaosidaaod — asej^, ^ ^ 

^ as a solid (145 * Sft^fJJ 8 . 95 (s , ffl; ^feSp^W 
Cm , 1 0H),4.0(s,3H).4.25(t,2H ) ,7.43(s,lH),7.51(s,H) 

M+H f 375 and 377. 
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PVvam ple 2 

The s^yano-e^efhoxy^iodobenzotean-T-ylammoMmnoUne (0.275g) was 
to W-dtae.hylforman.id.aSnDmam.rogen-flmhed vessel, then palladium (0) 
5 aeeta* (16mg) was added, followed bymethyl acrylae (1.1ml) and tfett.ylan.toe (0.6ml), 
Thexeaction-was heatedto 115°C for 5 honrs before filtration and evaporation of solvents 
nnder reduced ptessure. The residue was purified by column chromatography on silica uarng 

was ,ritura«eri with diethyl ether and filtered. There was ton, obtained the title compound 
to (0 203 g), as a yellow solid; W&SmSSm- (DMSOd.) 3.77 (a, 3H), 3.94 (s, 3H), 3.99 (a, 
3H) 6.73 (d, 1H), 7.31 (d, 1H), 7.40(a, 1H), 7.47 (d, 1H), 7.76 (d, IB), 7.86 (a. Us), 7.97 (d, 
1H), 8.08 (d, 1H), 8,56 (s, 1H), 10.02 (br s, IB); MasaSpecttym : M+H* 430. 



( 
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CLARIS 

L AquinolinederivativeoftheFonnulal 

O 




Z2 RH 



f7 . ^^^^^^^^^ 

the description. 
10 process vananc (a.) to wooi 

t „ Borises aquinoUne derivative of theFornrola 

pharrraceutoHy-acceptaMe dUuen. or camer. 

„ • ^eofttreFonnulal.orapharroaceulic^-accep.aWe 

anti-invasive agent m the conum 

.. toete iva a veo ft heP^aI,orap h ar m ^oan y -rf 1 e 
» ^^"^^"l^actiareofarneaoaoae^oruseaaan 

^.a^or^oraoM^-aae. 
anti-prohferative agent m the contain 



25 
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A RSTRACT 
TTTT.F. : CHEMIC AT. COMPOUNDS 

The invention concerns quinoline derivatives of Formula 




I 



i i 

wherein each of Z 1 , m, R 1 , n, R 3 , Z 2 and R 14 have any of the meanings defined hereinbefore- in 
the description; processes for their preparation, pharmaceutical compositions containing them 
and their use in the manufacture of a medicament for use as an anti-invasive or anti- « 
proliferative agent in the containment and/or treatment :of solid tumour disease. 
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